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mmm v y yy* 9 ©TMciaa^tv-cjo <o mizmm 
mmm&L^n. mmmm&vffitzmm h y y*s* * 

2] ituialS2*f©{I!l^tt, ^-/^SMttb 

■„ 

[nt#jg 3 ] tfffar«3fej»fi. < t hwium 2 
w.k-rz>m*m 1 5 w^^-m^M^n^x. 

IfjfcJg 1*^6 ©V^-f tv*»— «fw!E«fiO«»3t#SB. 
[ff#JJi8] mJtaT«3fcJB£fi, iUSt/£&JSi£r-£tflBI 
a^fta r. k Ztemk-Tzmmtig. 1 7 <zh vf\h,a»- 



2 

[ff 1 0 ] futaSSictt LT«*3fc#*Mt4r^ u 

xnmm.^M^nnw^-k^m^.xn'o » mjia±<fiij 

10 «©S^ut^B. 

[M*a 1 1 1 1 Tiixm 2 «*»»=**3t^ 

x&vmijjfai'mxfz&immk, mn&nmhyy^ 

t£< kh-jj^zt\ii\-rzfam\zmimi>mt>jrix*>'9. 

12] mriam 2 *tf4. Hfjta^ 1 eiast/wia 
m 2 s«ft*sxsii-5««Kiap^.TWiE* 1 ga^xf±Htjia 

Buta^ 1 la^st^tfria^ 2 B**s&&-t-5 flttticffi 

[»*«14]- S&faB3Sm^^^$ttfc^«^*Sr 

Htcii^Tfe?), tfriemiia^x(iffrfa^2ia«tt, m 

1 1 1 3 <D^-f^-«»cfiB«<D«M3t^ 

* 4 «t 5> $ tut *s 9 . 

mmmhy^Vx? km15&mk&mt£Z&t& 

so [|f*3jl6] S«±{^. 
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3 

T^mm ztitcmmt ^m^x** <o , 

[»** 1 7 ] *WB*Kfc*t bT«»3t**K Sr^ L 

i (DwmnMmRxmm i wjssi t *B*t ©is 2 0/1 

[11**1 8] IMlHl 7©V^i*4xA>-«fclE 
[000 1] 

y-^^ (Thin Film Transistor :£ATiil:> TFTi 
[000 21 

saMx-ft y — ltt FTowtaHiMM- 
[0003] ^:t«it *H6j*«^»:»tbixfc«-H 



(3) 

K«ra3ti-5J:5»c#J«*ix-Cv^. JEfc:, TFTTu- 

fir*. iP^TFTCTilCt, WjfctfiWKjSi&Jia»e>fc 
5«*R*Rl75ri:45*5. ro«tpKTFT©Ti 
\zi>M%m*W>rttitZ. TFTTHMii^OlE 

ft#, a»«St^ifitt©TFTJC7J»'t-5©Sr*«{^ 

[0004] &*%arnt£tttt<5-7y y#©B&ik» 

[00 0 5] 

[0006] m-h. ft-rttmmm-k-^TFTTujMfo 

WMftWR**^ LTKi <9 MHIQ LT*J 0 , W#M^»» 

»KK:fiit**mia»fei o-**»e> 1 ssss 

[0 0 0 7] JEfc, attt«©fc^fHtt*»&«*fti^« 
K Si" ^ *W> rt ffi tSit $ h1t& \z , ^5 KAf ft* i ^ 

40 . . [ 0 0 0. 8 ]■ ,4$lc3£#(73^®f£cDffiD c M4'fli 1 1> 5 — ASt 
TFT© h7^v ? ^^#'tt(D^'fbt-J; >9 , 7^ 

. [o-o o 9 ] -ip^LT. c©J:-5-*#artjKaiftJBI<* J HI- 
so tdjlttT, TFTT^KtSiJdJsltSIWiWJS***! 
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5 

[ooio] te^. Bti^L-fe^a^teiEtfj^^ciix 

a^?r#(t s r. t xmmnvm&wzi&wii-z zth^ 

|gT'^5fc«), @I*1t@©TiSffiKffi*&^j|fcWiffi 
mteM&T' d -fe Id J; <0 ffifes<* — y *^-fZ> £jgi5 

terns, *te<9'}-te<9$i.nR<vm%ew^±<o. 

[00 11] #^9!f±Ji^©Fnm&K^&£;ft<fc<b© 

xh *) m&&<Dmi&mfr>tf -^m^m,%%^mm.^^-t. 
[0012] 

tmm h7 ^i?x?<DTM^nm£ftX*s'9 milB^ K 
5Ti«ii SMttx-TJo!^ mrieStSicfi, ttilEia^ 

mm^^^mm^Mm-f-^mm^.2m^mhixxjro 

So 

[0013] #3S!S©Sil 1 m^*^«(" £tui\ iBSi 
«~r4«Jt»±» ±ffl!HUt«^ J: 9 r £ 



(4) 

k Hf^felfiSro^n^!^ ^cfcttSte©^*; 

[0014] i m^7t#^ex»±, 

t c m Tomytmifi z tix ^ s o -c, f-^^f^m, 

\t. T«>tM(c J; 9 T«*» ?> £2ffl $ r. £ K 4 5 o 

0ms.myt^ j r^/^mm<oni&^ts^xmm.±x^z 
rm d» ?> ±« ic (6i *» 5 x t . r © i 5 » 3t 

[0015] iP^T, *^0^©^ifl;a7t#iSai-J;tu 

\z.&vz>®m.*wm-*z>z.b tw«6£45 0 r©i§*, 
40 .yj8»s&fcSB ufc^ft©iai*]^ft^©fl;M3t#ifeK© , . 

[0016] W, *&W<Dm 1 «^>t^«T'f4, Etft 

[0017] mtm<Dm 1 ««3t^agit©-tBa«xf±. 

[0 0 18] r©^»c«tn^ Mx.tf4 5f^e>8 0 
so £*S"rigi:45o 
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[0 0 19] r<Offi#-Ctt, IMBTflfflSftHEtt, 

t kmzm 2 mv>&fiRxm&±\z.mf8.£tix*3 v s m 

n&Tim%m<vmm±. khn&mzMW£M±. 
[0 0 2 0] ^2»CDJ£E^U! 

«A1"S*fi£B5Ji:-etSo SP*>> ^JMHWfcfcWi- 
[00 2 1] *38H©* 1 

[0 0 2 2] i©IB«fcJ:ixff, ±««*«©ttSra»-t 
LT^2*©±^ra^«Ai-S* : fl85rgSll:-C#5o IP 
[00 2 3] *&W<DM 1 «»3t^««OflL©«8«-e 

[0 0 2 4] i©MS«»!:J:*vtf, -commit. 
y->P3ylfoi»e>/i:5©t*, {Etc- ©EH© 

*>«; ■b*»'«Ki;-JB2»tt , »-5 L -r*/Hi«K:« , rti-t'*fll 30 

[0025] *&mo>% 1 tia^E©i©M-c 

14, BtiiBBfliStt, MIBWR h5^^oy- N«^£r 
[0026] ::«>iHMRKJ:*Mf* se«u4, ^— N«ffiSr 
L£ 5 WHgtt^fcSo »2»tt, *S^ic*t- 

5tcfflf)^T^5o zcotcto, y- h'mmmft&sibx so 



5 

[0 0 2 7] fSj, ±^©flg#©*D<, 

£-rs r. fewewtrf t* j $>wzTwmftm<oMi&m®& 

So 

[002 8] XftWcom 1 *ft)t*SS*o«fcot8*-e 
14, bIjIE^ 2 ?fJ4, HulE^-^^/w-ffl^WP^T, tulE¥ 

•rz>mmzbmhtix\<^z>o 

[0 0 2 9] CL©f§#(c4*U4\ ?-Y*;lW$K.tlUjL 
T, LDD (Lightly Doped Drain) *y±-y h 

ibNt-5iffi)ttttgt[6l-hi-5o ZCDtcSb, h 7 >"J 

5 1 ^Pf^Sr«^i-S^{^**U t * So 

[0030] 1 m«3te*«li©te©tB«-e 

[003 1 ] roiSCmtf, iiSIBi^Str^tf^' 

(4, ^Jxtf, Ti , Cr (^PA) , W 

l/?*ir^) , Ta (i?>-i?/W) . Mo (*y^-r 
V) , Pb (#&) ^©iS)»^«©5 V>fc< fcfc-o 

.[003 2] *«W©JR 1 ««3t*»«<OteOflS«'e 

*^«^-rs^*^vM4§*mn^^^So 

[0 0 3 3] rco^#{d4tuf4\ ±«^W>^<i: 
[00 3 4] W, ±fflHfct»©— «B5f±. ^!l^(4A 1 jR« 

[0035] *&wcom i m**#sg«wteoi»«t? 



ft ffl 2002-2441 54 (P2002-2441 54A) 



9 

[0 0 3 6] ;:©ig#lc4*U4\ iRh7>"^^0'> 

[00 3 7] *3891©# 2 mft*#«Bf±±«flWHSr«P 
9 > v 5 ^ * Kfistt £ HT *5 5 ft 1 #I*J K: Jttf 3 3? 1 ffiSU 

t . gtnHVjg h 7 * KissasSih/ras 15 mmm i * 
t h— jjteMfttzmmzm 1 m&mbtixis 

B2i»S^|f)IB^ 2 |ffi»iiS2K3&i-S«B«^ft*tOJB 2 St^ 
[0 0 3 8] #3BW©«2«*ft363aifc.fc*Uf, Wf» 

[ 0 0 3.9] *3BW©.«-2mS5r3fe#Kfll<0— 
mflESg 2 «f4, flMBft 1 Kilfcft tfflWESS 2 EJk:P&f£-*- 

[0040] r©M8t»l= iixfi, *2«n, X3S-rs« 
«©**e>-*\ *iaa t »2ia*©5*>— *t»iRir5 

5, l-SU ; S2 iEiS(O g-'fc,{&-^(c*J-|^i- 

u 5 ^ 2 se^w 5 *>ii*<o±*fcfe5iffiSi^;*i©T«fiffiw 



(6) 

fn&i*JR2l^©5^te:fr©J:#fcfc3lif* 

H 2 J: 0 Jt«Wf(Ht»c»j«T»* 

[0041] #3&?h<d|& 2 **»33Be«©te©**-? 

ga^^Huta^ 2 ^jJS3si£"*5««fc:{fc1I-t-3. 
[0 0 4 2] r©flg#K4*U4\ #l£tf#2Ei»aEtJ< 

JB2»*siBP>^TV^©A:ft, i©fWjcfc*s»t*H*« 
[0 0 4 3] *3&W<om 2 «*3t*ISlt©te©««-C 

20 *>, tfrfE^iBa«x{4tfrfE^2ia^tt, Bfris^ws*^ 
[0044] zvmmKXhtz. &ixi*m2MMte. 

[0045] wmtt. iitf*" y -> y =» ^§!a»t>fc 

[0 0 4 6] *^BJ©^ 3 m«*#S«l4±fS^aSr» 
«*J:5fcs9|Ji^J**^-C*i5» HfrlES«l-f4, SuSEBT 

v 5 ^ ^ t mmm t &mtez>mt&x*{m%:<Dmmfci& c 
tcmznm, &u i mmmmmm®ftxmm&MkM 

40 5 0 , .. . — 

[0 04 7] **MO*3««3t^flit=J:*btf, 

mm * z. $ titc»m bv^vxftexyxj y 

^^SU ? ia^(4tBS(r^6<)^fi^?, 4 5 f-ttS^S 
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[00 4 8] **K©*4«»3t^iS»4±IEWlH«r» 

[oo4 9] &&m<Dm4mf5.%&mfflz&tit£. mm 

ffi W T * h &mcEI§©J»ff Steffi K7^h {CIS 

[0050] *»wo*4mst*^«o'-tt*-ett; 

»B^»lR|-f-5»|fi|«aiSr3E»=fl9it-C*i9, lfflfEW* 

w*«s»&tfK« i nmm t ts«©#i 2 ©jsjw-crib 

[0 0 5 1 ] ©*§«{;: J; tU2\ S&JfiL.fcjfeSE*R<aB 



12 

[0 0 5 2] *»M«>*^-««H:±IEWjBSrl»fti-5fc 
[0 0 5 3] #*W«>*?-*»l::«fc*uli» 3fciiW»e>ftSt 

[00 5 4] ^^©i©i 5 ft^ffl&t5te<o*J»tt* 
20 [00 5 5] 

m^^xWiW-tZo £AT©IUteJKIBf±, #3SBH©«*0fc; 

[0056] (Sf 1 mmmm *sm<ommmz. 
iA»&0 3&#rauaRijH-*. suit, «»*^ifiii 

5o 1213(4, B2CA-A' mmmx-hz,, m\ m3ic 
*5^Tf4, #*^#BU»«riaffi±T?B«^rie*a«©*: 

[0 0 5 7] mi ^cio^^T, *HJ6J»«k:*sit5m«3t 

9a£*-f y^>-^IW»i-Sfc«>03TFT3 0 i*S«^ 

40 . TFT 3-0 <D Z-tlX-V ■ f?— 9- ■ 

^6 a K»#i&tf S 1 . S 2, Sn{±, r. 

©f-^i»6 a[sl±»c:>ctLT, ^w-^fetc^-f-S «t 

^3 a {C/^V^^tCjfejgft-g-G 1 „ G2, Gm 
. . jii^® 9 a -f±~-T-F T-3 O-cO-K W'f-^Jwm^tC^i^- 

60 mmtm^<D^^ y^&mczz. t\zx<o. ^-vms 
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i«HI*Sl, S2, Sn(4, (SfcSE-f 

s) tc^^jxfcMifiim^ («36i-5) t<omx—mm 

fft^OSlSl^^ffttS r t lz X V s %*&m 

fc£>(c, gfMfi9 a 
[00 5 8] EI2(C:JoV^, SSi*fifi©TFT7U 

a (,^a59a' fd £ 0fMB*S*£*VC J^ttfe 
*VC*S«K BS1I9 a©«Of #l^*fp^Tf- 
^6 a 3 a*SK»tfe*tTV^5. 

[00 5 9] *m&M 1 a O 5 *>Hf*±*s 9 CD 

*BM^i»««-e^.Ufc^-r-*/V««l a'. KMfo-TZ 

JtTl^„ r©4 5tc, j£2E|&3 a £5*— *i»6 a 
5SM-f-5i@^(-f±^^> ?" + */MW*l a' ld*S^3 

fflWTFT 3 OffifflJbtlX^Zc 
[0 0 6 0] m2%.Zfim3K7Fir£ 5(-. §113 0 0 
[4, t£S$I3 a±{C^J5fe$nx^5 0 M«3 0 0lt 
5pSWlc^,T*fiilS3 aicfp^o-C^. Y-y^^m^mxi^) 

•eaftitr-Sf^-e*:*. §*^3 0 0f±, MftJiMtA 
3 0 0(4. ^ittco^ U ■> V 3 yM^t,/f 51 1 lii 

1:^3 0 0(4, ®mm*-%V>m$2<0<&* f«M70(D 

mfem,mwm&mmt L-c<o*Me«r#*>» jek» tft 

3 0<D±Wc*Jl^TA3*3tea»ibTFT 3 0 £ffi3fe1-5-h 
[00 6 1 ] 3 00 \Zft LT, KmfflU 7 

mi! 9 a i:TF T-3-0©ii5*S K-U--< >'-®«c-l e-i-Srtp 
[0 0 6 2] rcoj; 5(-*HJ£^STf4, i9gi7 0 



14 

(4. T F T 3 0 (Dii52gK K U"f >"hM^ 1 e 

9 a ic^jgg £ Kfcis^mte^§*m@ t L,x<D^mm i 
1 mswsam^tMh L-c©§*i^3 o ow-gp 

mn,fcm7 s^LxM^mm^^ztizx.'o 

[0 0 6 3] *:LT, HI 2 4 ] ^(6]{-*^5SU ! 5'r-^ 
$6a £|g2*«;*fiK:**j|ttf;5SMft3 OOirtfSfB 
2K36UT^jaStu5i i(c4D, TFT7WHS10 
±K*>tf£TFT 3 0<£>±«C1, ^-ffi&lZ&Xfa^&tD 

10 0 6 4]^ TFT7W1«1 0±l£*5tt5T 
FT3 0©T»;(4 TfifflHtlRl 1 a asi&T-WctSm 

[0065] ^e>©±«as#ii*©-w«r«fifc-t-*£* 

i30 O&tfTffittftJSIl 1 a (45*;*, Mx.(4\ T i , 
Cr, W, Ta, Mo, P b %£<D<BifflM&m<V 5 *>W> 

5c 

[0 0 6 6] *fc03tC*3^T, gilffii: LTCOfi 

171 1§«3 ootrorai-Bes$*t5fimflsffli7 5 

(4, W*.fiilffS~2.0 0.nmSft©JtKftfl»t^HTO 

i, lt oM«<Difcft:£/ y => *> 3 v *tt»bv y => 
frhtt* m(Dmm&fr+Mz'&tbixz>m'Q\z&\,->x, m 

[00 6 7] HI 2 RV*m 3 \Z7frt£ 5 lZ^ 9 a 

(4, «17 1 Sr«fJtt-f5r. h\Z£ <0 y n^WY*- 
/v 8 3 RXf 8 5 Sr^ DtT^aS^S 1 a © 5 *>flJ«S K u 

ami 7 1 s:>f^® t vxmm-rixtt. mwtsmifimitti 

2 00 0nmSltft<t{), j^#(!3Sr— offl = 9 

h*-^Miimiztotfz>^'y?-^i?(D^miP5± 

lzt>'&±^<, 

[0 0 6 8] y"-<!?m6 a(4 v 3>-^^ /v 

8 i ft^jux».«*.tf*.y.^y-a>'iii»i>4*ija»(Wi 
i®e(-4 >? "fi»SSI5ti-« - 1 b^mxh% 0 

[0 0 6 9] ®MB3 0 0(4, ig|imfc!9 a^ia«$tt 
LT(4, TFT 3 0 5riEib-r 5 fcfc Sr*SiS 

3 a-i^^5fc«><©3feaEiiMe«ia(S--(«sB^-'5) 
mmttr-fffiLQ a Ktjys-rs-y-y^y ^ 

mmwm» («5Ei-«) (-w^$tu-5iEm 
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Jg^tPl 1 a tCOl^Tt), -tOlg^ib^TFT 3 

otitic ■fc*^«a>ib j t©BBfcii6K!LT£« 

[0 0 7 0] IU2,K.Uq2|3{;::|o^T, ttSCft^&fitt, 
gWJiTFTTWSSi 0 i. itv{cMf6]BE«$ix5 
@^/i*H6]««2 0i:Srii^-Cl>-5o TFT7WSS 

10f4, MxJi^SS, #7*S«, ->!)3yi& 

[0071] TFT7W 1 0 (Cf4, 0 2 T*(i*B& 

3tRi«)— lHi9*$v*^«©i(H o c vdMR&tb-o* 

5o *Si»3 a, a , TFT 3 0^©E«jK> 

Si^f4, o c v rticafeastitv^. rtv 

[0 0 7 2] 44ttk}0tt-C(±4*l^ it 1 0 c v ©jgffitc 
(4. ^v^/^mmi a' &tf^©»SHDI*£fc3tfti-3te 
»(£gr:|K©|I]g|5 4 0 l^jft^tLT^S. r©4.5&Gfl 

[0 0 7 3] 03l^t.J: 5t£, TFTTWltglO 
fcf4, BfJim«9 a*SK»tfe*bT*s9, ^©±WCf4, 

7 t-v^s^co^cDgarsj^a^jg^Hfciaifi]^ 1 6 

fe*U-CI^5o @f*fl:®9 a f4Mx.tf, HO (In 
dium Tin 'Oxide) «:ir£®3M*mttiia»t>*«i.-**fc" 

Efaffii i 6 f4Mx.fi, jk y 5 kjs* irw^rauR** & * 

[0 0 7 4] *t|p|a«2 0^«:, ^cD^®{C?So 

>-^s^o^f3£cogaf&i*as^§tb/csafS]M2 2 

fj-fctlTV^o MfS]m®2 lf4Mx.fi, I TOmt£i?<D 

[0075] z.<D£oizmi&£tvtc, wmn,m9 a t# 

.A-W2-1 t i.StwES&frfcTF T7W- 

SSI 0 ir*j-fa»£2 0 i<DRg{Cf4, /VfcffC 

»»JB5 0*s«5j«*tu5o *i&Ji5 0f±, pi* 
WM9 a d»5>©«||L*SBl*n$jxT^*l^t»-CEl6lBll 

2fcJ:*)9f3e©El6ltttt*i:5. 0 
(4, M*Ff-«XfiltflftK©.*^7V j/*ttftSrfi£-l, 
fcM^b^S. TFT7WIS10S 

trat fasts 2 0 sr *-;h, -fc) ia--^ftS <j-£-*>-fr 5 ft © , 

M x. tf3tWbtt«/IS'^«HSft , l4»JIB*» b * 5 T?fc 
9, iS5a«MOBg(tSrgfje«i:i-5fc«>©^5^7r'l' 
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[0 0 7 6] JEtC, B£*>f j'fy^TFT 3 0 ©T 
Kf4, TlfilfitHRl 2#Rtte>ivCt*S. TttlMMKl 

2 f4, T«S}fcl& llaHTFT30 SrJIMIftlH'S 

mm<oms tft7ks«i ooiit»**ii3r 

ifC49 % TFT7WSS1 0 <D*iE©ffl*B*te:l3tt 

FT 3 0<0«H4©#*t&IBJt-f 5««**T-t-5. 
io [0 0 7 7] 1213 f^fT, ®*^^ j'f^fflTFT 

3 0f4, LDD (Lightly Doped Drain) 1f jfSr^TLT 

a' , *1I3 a t¥f*I 1 a t 5:^5^- hi 

i b&t«s«« k w >-s^ i c , *mftm i a ©wig 

[0 0 7 8] jfe*IS3 a±tCf4. d 
1 e^ID53V^^ 1- 7j%— /V 8 3#5#*Bf|?L$tW*;:g§ 

lJMIfiMM-l isjKfifcSHTv^S. 
[0 0 7 9] Ml JUKU&fUIJt4 l ±fCf4*«g 7 .1 .AIT 

$ axfc Jg 2 S IKHHMt 4 2 ftSJKft StvT ^ 5. 
[0 0 8 0] ffi2JBMttt*IK4 2±(C{4x-*i&6 atf* 

=>^i?^ h*-yV8 5^j$£ftfc$3JfMJ61HR4 3 
30 as»jjtS*tt:6^S; H*»B9--a-»4- r©4?fc1»/&$ 

nfcie 3 e r^^&^M 4 3 © ±a k wl ft & n x ^ 5 ;■ 
[0081] ^fc, H4*»e>H6*#fiauT, 

c vso ? m2?*©-Mfcsma5 4 o i 

^tgf-o^T^56i-5o ^K04f4, Gfla54 0 lJi 

1 a Sr^-Tgfrfrfete^ia-CfcSo 1215(4, llOcv 
Rt5[MIg|5 4 0 l3^«e>ixfcS«l 0©±ffiSr^-f»^*fc 

40 #fl*jfc©.#-e. v T.FT.3.0.C.^^/kM«la.' ©±T 
tC*5(t2.±{Uffi*M (§113 0 0^7-^^6 a) 

Rxrrm&^tm 1 1 a fc4 5ii?t©«^^ 2 »tcW^* 

i-HSC«J*«®Wfffi0Tf*)5. ft, HI 6^*51} SUES© 
#^[H]gB©^#t J ^BaBf4, S^TcftlT'fc^lIlefc^L 
fct©±9«Sti:^5^, ::Tiif^*ia' 

El^fc^-rr bbir% 0 tfcBem Ifiiol© 
9SW3§ © f t> -v ^/i^a*S 4- a '-- t-^r © Js-TJBfcBI 

so t±5tLt^5„ 
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[0082] m±^xf-msifcmz.m&\^tzm2jkx3-m?> 

Id^-TJ: b lc, *3S*?g«-er4«Hc» l a <o 

V^T, ««1 0K»«©Bil»4 0 l*«e>*vTI#^5. * 
Lt> :©i5M9!4 0lH jfe^3 aRtfT*—? 
B6 aCjBotftffttfi&ilfcil 0 c vrtt»lte> 
ttTfc <9 , 3 a 6 a O^fCfir 

■ I/O**. 

[0083] *rnmm\^ xtitz. *-**A>nm 1 a • 
<o-c, in 6 t-^-r <£ 5 i-s 1 o\zmw.teJjfafrb(o 

AMftL 1 s.&trt®ii><©AltftL 1 i £r-£tfA*bfcL 1 
{^>cti-5*3tl4, ±«iat3t«l*:5»»i»3 0 Ofttfr- 
^^6 a^i*J+^KiB5K>5r. &asT*#s. to*, ^-V 
*/HH«l a' 

1 b RXMSMSt K W VfB* 1 c (0 3 #fiB) (±, Tfflll 
A»£>Tfl!lifcfcJRl l a let 99^x^5©-^ 06(c 
*H-J:5K, ««l 0 ©«iBRit3t-^, *»©*«3t^ 

*a»fC<5*<»©, JHWfcL 2©.5*>«*1 OfcSK 

[0 0 8 4] r r-C06l^fJ: Alt^LlStJ 5 

5£4«>ftLl i£WL2 i Sr^-gfA/T^i. Mxfi, 
A*hMSfiE/5>e> 1 0f~ l 5^4t?Tn-5^Sr 1 

[00 8 5] tZX% #4#><£>AJH-ftL 1 i lio^tli, 

*iWJ6 aCDtgfc, "HS«3fcJ8£l 1 a(OjiSJ;9^A--[H]9 
^(tSIiiaD, ±ffi!HBtBioJtt*tfe»t5<4«>OA 

*t3fcL i i mmi o ±izm^tiitrmmtKMi 1 

a<D_hffi-tW$*Vt\ f^/«la' tl^rt 
[0 0 8 6] to*, #*#<£>M>5 3fcL 2 i fcol^-Cte, * 

nis^ffli-ett, rmmytm 1 1 a ©rfciaaM o 1 

JtJ.o-t ©DOSS 4-0 1 rtfc^at^fcfli.l.aJtr^riM-a 
d tic J: 15, ff^Hi^la' ?rT«Ml2$r^ 
LTT«*I4 0 1 fc&HSttfc^llllrtfcibae^A 
tv5«t5fri-5o dtbicit), ±{H«3tefllJ:«9«f±*< 
■Cfc, Tffl!iaE3tR 1 1 aizX'O, 1 a td?IJ 

jgLJ: 5 £-t-3#4£>©M<3 3fcL 2 i {CjgH1-2>£ftf>WI*9 
ffi£ttftL3 (Bl6«f\ WfcZm-t) ©3S£«rWitT?# 
5o ^i'*^m^«T'(i, T«»l 1 art. Dfl^S4 
0 1 ©fi!)S±^^$tU-T*3 9 4 - =HMK%JR-1- 1 a4>ft 
«5f±, SB^I&lcSlg 1 0±»C*lt5Dfl»4 0 l©»fflfc: 



/<? 

i **, Da SB 4 0 l^»dfc5Tffi|jS)t)e^K>±ffiT*S*t 
LTGflgM 0 1 <D±*ffiMJceA-r«*l»S:^S5bfcS&Jk 

[00 8 7] J^JbO*P< . #3a£7Bttfc«fc*Ltf, Alt ft 

[0 0 8 8] tin*.x* **J£^flg{-J;ntf, HOcv 
rtt-, *Mlft»«t«fSr^L-CTFT3 0 x ££*3 a . 

dHP5W#«EiClSDfciii^«®9 a WT±tU3Dfc5^3e 
WI6SWII4 3©*ffit*s»tsa«Sr«|d-elr5. 
rtiysMotfcOISi 0±iziait5aS(*:<z)Jf:^. 

i£H Lfc«*Ofi|«i|^j!lSrte«-C# 3, 
[0 0 8 9] &.±.<DWL&frib. mU4 0 1 M 
;Ltf, Scg*>bSfnmSti $*v5o #5Bflg64 0 1 
fi, »&1 0_hfcj*l O c vtrsy^-^-ejgjftLfctt 

©««fcir»a££-C\ BD3B4 0 1 OfflSSJilCl^^ttfc 
. . .T«a*fflt 1 -1 i*sf^;v« 
Jgla' *>b^^*(S]tcSlt-t-5J;5tc, [!flgf54 0 1 

<Dmmzmz.\z 4 5^*^ 8 oitaftw^—^sroits 

[00 9 0] LfcSIJfe^X^i, Bl 3 \Z7jk Lfc 

a©TW (int., ^3SP^|fe^4 3©» twjott 
30 S^^itl 6 a ^M^m 3 a {C^o fcfB^cfcSil^* C 
TFT7MSS1 0}C}»1 0 c vRT/[H|gR4 
0 1 SrfiSr i-WttfBLTV»5*s, dtbicJDxT, TJfe 

12, 11 /fUM&lftflt 41, f2 JUIUMUKIR 4 
2, $3i^g«4 3tCfl|Sr»oT, f-?»6a? 

wie^t f t 3 omzMib&tf^tizjiyw-mt&m. 

^4 2 cO±ffi©RMSrCMP (Chemical Mechanical Po 
lishing) fammX-Wm-tZZ 3^l^fiW«8S 
OG(Spin On Glass) Srfflt>T¥bt-^i"5 - i: \z£ 

[0091] mzsi±mm ^mmmmx^t, mm** 

5/fy^ITFT3 0ll ttf-^.L-<^m3\Z7nLtiXo 
^LDD«Jt*»Oi6S, ffi»lty-^««l b&tWS» 
SKW^i c\zyfWfa<otfhTk3t--&'f!-bfo^*7 
■fcy htfH&4r«r-a-C.fcl^U *Si»3 a O— (B*»b<C5 

g aS-g-WlcffiS* y-^5.0 5 K W VffiJgcSr^i-S 
t/W77 9 £>-T F T X foe X h £-V\- * fe*HJi 

mmx\±, mm^-f y^^^mrFT 3 o(dv~ bmM 

so S:i««a[y — dST/i«»fl[Kw-<>'««El e HQ 
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T£«/5)mu4\ f+^iy-^MKMy®«i 

[0 0 9 2] (%2$iMMM) HkK. *&W<Dm2mffi, 

MS, Bf*a^^^$jxfcTFTTW 
S«©fflP&i-5«gc©Mffil¥©¥Em-e;lr>5, 1218 
(4, @7©B-B' »fSI21T*fc5 0 ft, m8K:fc^T 

^Wefe?),, I2I10I4, *S^CflgC^lg^^c««<D 
±ffi£*-r^#fc*M^I2T-fc5o I2I1 lf4, £ 

2||}&^fi©S#1#J&©4 ] -t\ TFT<D<f-**/l<mi$l<D 

^■Sr2*3c«Jfc*-t-Ba*W**ClWfffiia-e*>S. Ell 1 

.fcDHii K^Lfct>©4 9«il«ifcS#v r^T-(4^ 

3t©B8«*H*W»^-fri:i:-rs. tfcHl 1 T?f4, 
£K± ©;»g«ig © * d» ^ * */MH« t ^ © ±TflBt 

^i-4 5tcLTV^-5 0 ft, JB2*lfc»«^«5H7*»P, 
mi lT*f4, JRi90K«tiK:fl(SB2d»&B6 &n«io 
WiMBRKttPHIlKXWBirS-tfft U; ^ai^©f&9f (4« 

[0 0 9 3] 0 7*»e>l2ll 0fC^i-4 5t-, I2H1I 
«T?f4 x « 1 |Q6^1l6lij3»t5ft«t©l!a«B4 0 2 Kft*. 
t, MS 3 a icifiofcx h 7-f t) lo*2i 

3 *ifim&b stilt?- hmmnft^i&cxm&t &h 

■O^EQ&U 0 2:5*, ?»l 0 c vf*i}<zMbixX\<^Z>.&tf 
[0 0 9 4] t£oT|g2 3iteff2«gK4*U4\ MS 3 a 

. (4, m*.t£#v *sy =«o#»^j;otv>t 

t>, MS 3 a ©V^-t°ttd»©IBBft-^fe3t^A^ U ^ 
SS3 aX'myt^tlX^ ^*/l-£fWcl a ' ICfflot 

L£5*fig£, mi lK^Ufci 5K, B£l<fB4 o 2rttc 
»j*3ftfcT<BHftteRl 1 a l:i!>aS3 a SrT**» 
b^H-rsr tT'gb^^KlhLTV^So L^t, r.© 

4 ?tcMS3 a SrSffl-rsr £ ^S*ttfjB£fl5#>£ ^ 
i(4, TffiMtfJSl 1 a<Z>m&&ifti:\>^ktenfr?>tc 
£>, ^^©MP^I^-bt-S-i:^ 

[0 0 9 5] {mmm u±mm L.tcmmmiz&& 
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[0 0 9 6] -(D^BBffibl-XH, Mi3at»[5l 
-f-Zm^MbfoZffi-l 0 c v^V>f4Dfl§B4 0 1 Xf44 
0 2§rta*f«3f-^<^5ri:tc4f5, Ml3al:IBo 
fc* h5-<:^©ia«&W*Wi9 aOT*itfc5f 
3AMI6fRIK4 3©*ffi(c^L.Tt>4^o r^('4 
t) , MS 3 a m^MMMM 9 a ©RttPmJEWllttSrR 

RcDmmm*. ±m&uxmmm,m9 avmz&y-ttf 

[0 0 9 7] f-^i6 alZttfa-fZWimzM 

btlZffi- 1 0 c v^VM4M^4 0 1 Xf44 0 2 £fB*|-|$ 
t;S<t5: £(-4 9, aiCftWc;* h7^f 

^SR©iaaBS:IB*»B9 a ©T*ffiT?*>**3 JBIHMfeft 
^4 3©*ffi^^LTt.4v\ rWiit), x-^S 
6 afetC®m«ffi9 a ©PPiDmff©®ttSrSte UtSSl 

£, ±IBagBT'H*m®9 a ©»*«•? -hrfi 
mm#^C5tB^*Jlt-5«Em#Sr3S©5r i:tc4 

[ 0 0 9 8 ] {^(D^mmt LTf4„ |10cv ftfcpj] 
g(5 4 0 lXS44 0 2£ig3, BP*>*«£ 2 
T-&<, Hfla54 0 1 X144 0 2rt(c5&-5|!flg|5£ri83;: 
BP^»Sr3SPt(wa?)r t h^mx&<0, 4<9-& 
£14, »£n (n : 2«±©i^iSc) ©PUSES £ k *>*T 

-CB*«1i9 a©TiIfe5^3fWi:i4 3©a 

[ 0 0 9 9] ttO£NB|j: LTf4. ±ffi«»tfltfc4* 
tH3 0 0SUif-^6al:^T, *j-ftgl£2 0± 
'>4<Hft^ila' 5:±*^?>I5ftO 

aoowf-^Seai^pit^ Mi^S«2 o ±}c, 
'>4<i:<)ft^«la' *±**»bfll5te©aE3t 
^^fSttTt>4l/\ «#©»^U:t4, Mt6]SIS2 0±© 

*H£i"ixK: 4 S #iS*©^ D««*s/h $ < 4 5 © SriStt 
5©*W*.L-V.> 0 . r©4 54M(6l*K2..Qi©jS3tBI . 
(4, MI5 0, TFT3 0^©tS.«±#Sr^<*fc©»C 

[0100] (mM^^S©^«^) El±©4 5 

Srmi 3*#fi8U-ClftM-t-5. B12 

(4, TFT7MSK1 O^tOltMSiifcfri* 

s*i*tc*n6i*«2 o©{ftij^^mfc¥ffimt?fct), m 

1 3(4,m-l-2©H-H--irBmX'fc5o - • 
[0101] mi 2izm^X, TFTTU-YStSl 0© 
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2©*HW©®*£Klfi, a £MfefB5- 

mwi-t^-^mmm^ 1 o 1 stmaiiw&ftaM^F- 

1 02^TFT7l"<Sfil 0(D-mK?£oXWtft>in 
Xt6<0 . «ii3 a |i*3S(S-S-SrFf^^W 5 V^T*tfe& 
1-* ^ t <t <9 3 a Sri&»-r-5 ££iKuegb[sI£ 1 

5. *3£it& 3 a fctt»SH5*3iE«*ilJ6*sraHfc/i: 

1 £rlHt*^ffi« 10a coiafcftoTlWfiiJicBa^J LXh 

*^IH« 1 0 a ©piaffiOfc^tf fo^fcjfe*ilMEI4lHlBS 1 0 

-So #|6]»S2 0©3—-^— 

H»r^*5^Tf±, TFT7KlSl0itl6lIS20t 
© IS X*m%#) i-^ii £ £ 3 fc * ©2»iiW 1 0 6 a*R It e> 
*VC<^3. -tUT, Ell 3^^-f-J; Ell 2ir^L 

fc'/-A«6 2 iBffR t*M?Sr»oJi-|Sl*K2 0*5^ 
/i4*5 2l:±!)TFT7WSSl Otlf$^ 

TV>3, - 

[0 10 2] ft, TFT7WSS1 0±fctt\ rlxfe 

©^-^IMEttlElK 10 1, 7fe£i&SE»j|H]Sg 10 4^1; 

Lx&*mife-tz>-7>j<?-v-i?m&, mm&^mu&f 

[0 10 3] 6A±Hli&»&H-l 3&#figL-Ctft^LfcH 

881 04^TFT7KSil OWit^ttSft^t? 

0iJx.{iTAB (Tape Automated bonding) gig-hid 
H!££*tfcgEi&fflL S I tc, TFT7WS4£10©^ 

nmumzmm.-r^xo^^xh^\ 

2 OWSW^Aft-f-SiWST/TFTTWStRl 0© 
• -.mttft^mtt^3«C(i#*. 0¥*.tf % TN-^Twisted , 

Nematic) ■=& — K, VA (Vertically Aligned) •=& — 
K, PDLC (Polymer Dispersed Liquid Crystal)^ — 
K^©ftfMr— K-*\ /-vy-*!7^ h^-K//- 

[0104] «±tft0J Ufel?16^»tc:*sit5«ft3t^afi 
3£gaSRGBffl©7--f--K/VU:/£: LX=g-*-fflV>feiX, # 
5 9-*^-L.-C^«|SJxfc*fe(OJt^a»3ti Lt#* 
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wm\^xhX^\ r.©±5t-1-*u2, 7°nv^*jyfl. 

ffig 2 0il:iiiil <@MJS-t-5 J:5i;v-{^PuyX 
SrffMLTt J:l\> feS^fi, TFT7WSS101 
io ©RGB(cMlp]i"5®*®1l9 aTK*7- L-v 5 * 
X*7-7<(fr?mZ:Mj$.-tZZbhiiimxfoZo -© 
.i 5 fci-ixtf , AWft©*ft#J*£l6]±1-5ii:T% 93 

tX\ ^©^Sr^Jffl U-c; RGBfeSrff <9th-r* , v ? 

[oio5] m^-m^mmmm &±mmz. 

1 4&tfE]l 5Sr#KUTSiWi-5. 
[0 10 6] 5frf\ *IBS^»oJ»ltS*9-**Sl* 

W, Ell4fi, S*tS*7-*^et-*itt5 3 
^©7-f h^/vy©9*>©lfe(-^5(g]K«^Sr^:Lfc 

^©T-fcSo 3tt©^-r h*<A>-7tt % m*&3\zt~ 
nhmcmi&&tto<ox. ^zxin%c(D\5}mffi!$,{z& 

Z>UftK^^xWLW*lN*-Z>h(oxibZ> 0 ILl^i: 

(fip*>, Rffl, Gffl; Bffl©ff-§-e^^iEt&$^) , 5 
CGffl©7^ h^/v-^{c:#5lHlKfl|^-C(4, Rffi&tfB 

[0 10 7] Bll 4lC*JV^T N |ft*tS*9— 
f4, *^tf fgtUT:^ 1 0 0 0, *^tf^Maia]gS 100 

2, mmmi&i 004, ^ft^«i 00, 

.40 m& 1 0 0 8.afet5tc:||M[llS§ 1010 $-ffiz.XMf££.tx - 

TV^S„ S^WfRtB^Jjlltl 0 0 Ott, ROM (Read Onl 
y Memory) , RAM (Random Access Memory) „ %rf 4 

©*^«#Sr**ttf««!aiHllSl 0 0 2 fctU73-t"So « 

^tw^^aaiEiss 1 00 2H Jits • ffi^Rfeisi^, «® 

so tj , 9uy9fe%\z&^XXt>ZMz.&7F;mm*b7 ! 
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IhISS 1 0 0 4 ictBA-*"*. SE&)IUS§ 1 004B, ft Aft 
B 1 0 0 Sr|gib-r 5o ©MESS 10 1011 ±ig(D«-(H] 

isfcjswewiifcttii&i-*. fi> f«s^* i o o *mm- 

5TFT7WI«Oll:, NHblalBl 0 0 4£»®L 
•Ct>J:<, cax^JP^TS^ttflBftkaiiiai 0 0 2Sr* 

[0108] m^rn 1 5 sr#K ux, *mi&tet&<z>mi 
-cRw-t-s. racial sh\ *aa»tsi*9-a*»«© 
[0109] nil sfcdsv^-c, ^HlfcgfBfcisttasi* 

7— **^BCD— WcSiST'Dv'x^^ 1 100 
14. ±aEb^VHllBiKl 0 0 4«STFTTWKK±K1 
f«$^tfcMgH 0 0 At* 3 fl 

flljftU ^RGBffi©7-f h/^lOOR, 100 
GM1 OOBi LTffll^c7°t3v>i^ ^ £ LtMJ 
HTt^o iS/c-;!^ iio OT-fi, ^ ^/wn? 
-f K5 yy?<Defe*fi07 ? H102H 
hlXZt. 3li©^7-l 1 0 6&U*2& 
(D^-f ^ n-f 5/^ 5 J— 1 1 0 8t-J;oT, RGBC3 

(j:t57'l'F/^10 0R 1 10 0GM100BIC. 

5feSrWCfc*fcv AS*u-^Xl 122, y u— uvXl 

1 2 3.Rtfmfti<'>'Xi i 2 AfrhftZ D v—u>-X%k 
112 1 ^Lt#^tl5. -t LT> 7^ N^/K/l 0 
OR, 1 0 0GW1 0 0 BdJ; 9 2c*^fS£*lfc3/^ 
6»!iJt«i-5*J«^H:, ^^D'fy^'/PXAl l l 

2 M<£ 9 f¥«^$ixfc : m> SltWX IT 14^D 

-ex* y-vi i 2 oiw*7— m&t L-cKatsaxs. 

[0 1 10] *3g?3f4, ±»Ufc3S6HHftfcRe»;h,3t> 
[0ffi©fK*fttft9!] 

[m i ] i ms^com^Tt^at-^tt s 

tfJbHfc&aJli*, £IM$<a*MKJs|£-?jfc3 0 , 

[1212] HSilfeSt^lBroW^^Klt^jsws^-^ 

[m3] m2<DA-A' wiffim-z&Zo 

im4] mimmmm^n^wu±izh^Tmmum 

[06] JBl3llfi»«fc*Jlt5, ±T^7t^ST^Stgco 
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[II 7] »2^»l!B©«*ft^i£«i::*stt5'?*-* 

M^m. i^«^fcTFT7wsis 
[ins] 07OB-B' wsm-efeSc 

[110] »2|Bte»liK:feJt5*&V|!a»*l^S^ 
[011] &2mffiBm^teVZ>, ±TaytllJlfttH&K 
[0 12] HM^wm«.7t#g«(C*5|-t5,TFTTU' 

[013] 01 2CDH-H' WT'foS, 

[014] *&w<ottmm<Dmimi&~?$>z>mtMi) 
20 [015] *&w<Dmi-mm<DmMMMx~frz>&!ttm* 

05S:«3irffi0T*fc5 o 
[£F^c7)t&9n 
1 a 

1 a ' — s f-\*>\^& 
l b-6fily-xS8 
1 c •••«»« KW^SHfc 

i d---s;ig&y— ^swc 

1 e-S««KWyi« 
" so 2--^^ • 
3 a ••-feSIS 

6 a ••-7 ? — 

9 a ••■HSlWl 

1 0-TFT7KIS 
10c v-jft 
1 1 a-TflflBfeR 
1 2-Tttl6ftlK 

1 6— KGlIK 

. 2 0-^SS 
40 2 l:--»fiil,- ■ ■ - - , • 

2 2---@SfaJM 

3 0- -TFT 
5 0-iII 

7 0-Ii§i 

7 6-MIHI 

8 1, 8 3. 8 5-3^^ h*-;v 

3 oo-t#i- - — — — •-- 

4 0 1, 4 0 2 •••DflgB 
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(54) ELECTRO-OPTICAL DEVICE AND ELECTRONIC APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the light resistance in an electro-optic 
device, such as a liquid crystal device and to display high-quality images. 
SOLUTION: The electro-optic device has pixel electrodes (9a), TFTs (30) connected 
to the pixels, lines (3a, 3b) connected to the TFTs, upper light- shielding layers (300, 
6a) for covering at least the channel region of the TFTs from the upper side, and 
lower light-shielding layers (1 1a) for covering at least the channel region of the TFTs 
from the lower side, with elements being disposed on the TFT array substrate (10). 
The substrate is carved to form grooves (10CV) in a lattice or stripe state, in the 
region facing the lines and further carved to form a recessed part (401), in the region 
facing to the channel region in the above groove. The lower light-shielding film is 
formed in the recessed part. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The thin film transistor connected to the pixel electrode and this pixel electrode on the 
substrate, Even if it is arranged at wiring connected to this thin film transistor, and said thin film 
transistor bottom and there are few said thin film transistors, a channel field A top to a wrap top light- 
shielding film, It is arranged at said thin film transistor bottom, and even if there are few said thin film 
transistors, it has the wrap bottom light-shielding film for said channel field from the bottom. To said 
substrate It is the electro-optic device which the field which counters said wiring and said thin film 
transistor is trenched [ 1st ], and the field which counters said substrate to said channel field in said 1st 
Mizouchi further is trenched [ 2nd ], and is characterized by forming said bottom light-shielding film in 
said 2nd Mizouchi. 

[Claim 2] The electro-optic device according to claim 1 characterized by attaching the taper to the side 
attachment wall of said 2nd slot. 

[Claim 3] Said bottom light-shielding film is an electro-optic device according to claim 2 which is formed 
on the base of said 2nd slot, and the side attachment wall at least, and is characterized by the edge of 
said bottom light-shielding film being partially in agreement with the edge of said 2nd slot on said 
substrate at least. 

[Claim 4] The flat-surface configuration of said bottom light-shielding film is an electro-optic device 
given in any 1 term of claims 1-3 characterized by being somewhat smaller than the flat-surface 
configuration of said top light-shielding film. 

[Claim 5] Said 2nd slot is an electro-optic device given in any 1 term of claims 1-4 characterized by 
being dug also in the field which counters said wiring of 1 in addition to the field which counters said 
channel field including other wiring which consists of wiring and the light-shielding film of 1 which said 
wiring becomes from the light guide film. 

[Claim 6] Said 2nd slot is an electro-optic device given in any 1 term of claims 1-5 characterized by 
being dug also in the field which counters said scanning line in addition to the field which counters said 
channel field including the scanning line broadly formed in the part of this gate electrode while said 
wiring contained the gate electrode of said thin film transistor. 

[Claim 7] Said 2nd slot is an electro-optic device given in any 1 term of claims 1-6 characterized by 
being dug also in the field which counters the field contiguous to said channel field in said semi- 
conductor layer in addition to said channel field. 

[Claim 8] Said bottom light-shielding film is an electro-optic device given in any 1 term of claims 1-7 
characterized by consisting of film containing a refractory metal. 

[Claim 9] It is an electro-optic device given in any 1 term of claims 1-8 which are further equipped with 
the storage capacitance connected to said pixel electrode, and are characterized by said top light- 
shielding film consisting of the capacity line or capacity electrode which constitutes said storage 
capacitance partially at least. 

[Claim 10] the opposite substrate by which opposite arrangement was carried out through electrooptic 
material to said substrate — further — having — **** — said top light-shielding film — replacing with 
— or — in addition, an electro-optic device given in any 1 term of claims 1-9 characterized by having a 
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light-shielding film besides a wrap for said channel field from the upper part at least on said opposite 
substrate. 

[Claim 1 1] It comes to pinch electrooptic material between the 1st and 2nd substrates of a pair. On said 
1st substrate A pixel electrode, The thin film transistor connected to this pixel electrode, and the 1st 
wiring which is connected to this thin film transistor and prolonged in the 1st direction, It has the 2nd 
wiring prolonged in the 2nd direction which is connected to said thin film transistor and crosses in said 
1st direction. To said substrate The electro-optic device characterized by 2nd trenching [ 1st ] the field 
which counters at least one side among said 1st wiring and said 2nd wiring, and island-like trenching the 
field to which said 1st wiring in said 1st Mizouchi and said 2nd wiring intersect said substrate further. 
[Claim 12] Said 2nd slot is an electro-optic device according to claim 1 1 characterized by being dug also 
in the field which counters said 1st wiring or said 2nd wiring in addition to the field where said 1st wiring 
and said 2nd wiring cross. 

[Claim 13] The channel field of said thin film transistor is an electro-optic device according to claim 1 1 
or 12 characterized by being located in the field to which said 1st wiring and said 2nd wiring cross. 
[Claim 14] It is an electro-optic device given in any 1 term of claims 11-13 which are further equipped 
with the storage capacitance connected to said pixel electrode, and are characterized by said 1st wiring 
or said 2nd wiring containing the capacity line which constitutes said storage capacitance. 
[Claim 15] The thin film transistor by which the laminating was carried out under said pixel electrode on 
the substrate while connecting with the pixel electrode and this pixel electrode, It has wiring by which 
the laminating was carried out under said pixel electrode while connecting with this thin film transistor. 
Laminating formation of said thin film transistor and said wiring is carried out so that it may lap mutually 
partially. To said substrate The slot of the depth corresponding to both thickness in the field with which 
said thin film transistor and said wiring lap so that flattening of the substrate side of said pixel electrode 
may be carried out, And the electro-optic device characterized by being trenched [ of the a large 
number stage which includes the slot of the depth according to the thickness of said wiring in the field 
with which said wiring and said thin film transistor do not lap in the formation field of said wiring ]. 
[Claim 16] The thin film transistor by which the laminating was carried out under said pixel electrode on 
the substrate while connecting with the pixel electrode and this pixel electrode, It has wiring by which 
the laminating was carried out under said pixel electrode while connecting with this thin film transistor. 
Laminating formation of said thin film transistor and said wiring is carried out so that it may lap mutually 
partially. To said substrate The electro-optic device characterized by trenching [ of the a large number 
stage ] the thickness and the flat-surface layout list of said thin film transistor according to the 
thickness and the flat-surface layout of said wiring so that it may have the heights in which the 
substrate side of said pixel electrode has a predetermined flat-surface pattern. 

[Claim 1 7] The opposite substrate by which opposite arrangement was carried out through electrooptic 
material to said substrate, It has further the counterelectrode which is formed on said opposite 
substrate and counters said pixel electrode. As said pixel electrode It has two or more pixel electrodes 
containing the 2nd pixel electrode group to carry out a reversal drive with the 1 st pixel electrode group 
to carry out a reversal drive with the 1 st period and this 1 st period, and the 2nd period of the 
complementation by which the flat-surface array was carried out. Said heights are electro-optic devices 
according to claim 16 characterized by being formed in the field part located between [ which is 
contained in a different pixel electrode group among the fields used as the gap of the pixel electrode 
which sees superficially and adjoins each other / which adjoins each other ] pixel electrodes. 
[Claim 18] Electronic equipment characterized by having the light valve which becomes any 1 term of 
claims 1-17 from the electro-optic device of a publication, the light source which irradiates incident light 
at this light valve, and the optical system which projects the incident light by which outgoing radiation is 
carried out from said light valve. 



[Translation done.] 



-3- 



^NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of electronic equipment equipped 
with the electro-optic device of a active-matrix drive method, and this, and belongs to the technical 
field of electronic equipment equipped with the electro-optic device of a format and this which were 
especially equipped with the thin film transistor for pixel switching (TFT is called suitably below Thin 
Film Transistor:) into the laminated structure on a substrate. 
[0002] 

[Background of the Invention] In the electro-optic device of a TFT active-matrix drive format, if 
incident light is irradiated by the channel field of TFT for pixel switching established in each pixel, optical 
leakage current will occur in excitation by light, and the property of TFT will change. It becomes 
important to shade the incident light to the channel field and its boundary region of TFT especially, in 
the case of the electro-optic device for the light valves of a projector, since the reinforcement of 
incident light is high. 

[0003] then, the light-shielding film which specifies the opening field of each pixel conventionally 
established in the opposite substrate — or it is constituted so that the starting channel field and its 
boundary region may be shaded with the data line which consists of metal membranes, such as 
aluminum (aluminum), while passing through a TFT top. Furthermore, the light-shielding film which also 
becomes the location [ which counters on a TFT array substrate at TFT for pixel switching ], i.e., TFT, 
bottom from a refractory metal may be prepared. Thus, if a light-shielding film is prepared also in the 
TFT bottom, when the rear-face reflected light from a TFT array substrate side and two or more 
electro-optic devices are combined through prism etc. and it constitutes one optical system, it can 
prevent that return light, such as incident light which runs through prism etc., carries out incidence to 
TFT of the electro-optic device concerned from other electro-optic devices. 

[0004] On the other hand, reversal drive methods, such as a scanning-line reversal drive method which 
reverses the potential polarity of liquid crystal driver voltage, for example for every scanning line, a 
data-line reversal drive method which reverses the potential polarity of liquid crystal driver voltage for 
every data line, and a dot reversal drive method which reverses the potential polarity of liquid crystal 
driver voltage for every dot, are developed from a viewpoint which prevents prevention of the flicker in a 
display image, degradation of the liquid crystal by direct-current-voltage impression, etc. 
[0005] 

[Problem(s) to be Solved by the Invention] However, according to the various protection-from-light 
techniques mentioned above, there are the following troubles. 

[0006] That is, according to the technique which forms a light-shielding film on an opposite substrate 
and a TFT array substrate first, the protection from light to the light which looked at in three dimension, 
for example, has estranged considerably through a liquid crystal layer, an electrode, an interlayer 
insulation film, etc., and carries out incidence aslant to between both is not enough between a light- 
shielding film and a channel field. In the small electro-optic device used especially as a light valve of a 
projector, incident light is the flux of light which extracted the light from the light source with the lens, 
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and since it contains so that the component which carries out incidence aslant cannot be disregarded (it 
is the component which inclined about 15 degrees from 10 degrees from a direction perpendicular to a 
substrate about 10%), that the protection from light to the incident light of such slant is not enough 
poses a practice top problem. 

[0007] Furthermore, after the light which invaded in the electro-optic device from the field without a 
light-shielding film is reflected by the inside of the side which faces the top face of the light-shielding 
film formed in the top face of a substrate, or the top face of a substrate and the inferior surface of 
tongue of the data line, i.e., a channel field, finally the multiple echo light in which the reflected light or 
this starting was further reflected by the top face of a substrate or the inside of a light-shielding film or 
the data line may arrive at the channel field of TFT. 

[0008] It takes for attaining highly-minute-izing of an electro-optic device, or detailed-ization of a pixel 
pitch in order to meet a general request called high-definition-izing of a display image in recent years 
especially. Furthermore, that a bright image should be displayed, it takes for raising the optical 
reinforcement of incident light, and according to the various conventional protection-from-light 
techniques mentioned above, it becomes more difficult to give sufficient protection from light, and there 
is a trouble that a flicker etc. will arise and the grace of a display image will fall by change of the 
transistor characteristics of TFT. 

[0009] In addition, it takes for making such various built-in light-shielding films, etc. storage capacitance, 
various wiring, etc. on a TFT array substrate, and the laminated structure on a TFT array substrate 
complicates and ******s , and a level difference comes to arise more notably in the substrate side of a 
pixel electrode. And such a level difference causes the malfunction of electrooptic material, such as 
poor orientation of liquid crystal, and has a lifting and the trouble that the grace of a beam display image 
will finally already fall, in a fall and the optical omission of a contrast ratio. 

[0010] On the other hand, according to the various reversal drive methods mentioned above, horizontal 
electric field arise in the pixel inter-electrode which is driven with the potential polarity which is 
different from each other and which adjoins each other. On the other hand, since it is also possible to 
reduce the bad influence of horizontal electric field by attaching to the substrate side of a pixel 
electrode the heights which have a predetermined pattern according to research of an applicant for this 
patent, it is very convenient if the heights which have a predetermined pattern according to the easy 
configuration for a substrate side or the easy manufacture process of a pixel electrode can be formed. 
On the contrary, if the heights of such a predetermined pattern cannot be formed, when a reversal drive 
method is adopted, there is a trouble that the grace of a beam display image will finally already fall, by 
the bad influence of horizontal electric field to some extent. 

[001 1] This invention is made in view of an above-mentioned trouble, it excels in lightfastness, and the 
electro-optic device in which bright high-definition image display is possible is offered, The electro-optic 
device in which the image display of that the malfunction of the electrooptic material resulting from the 
level difference in a pixel electrode surface can be reduced and high definition is possible is offered. And 
let it be technical problems to offer the electro-optic device in which the image display of that the 
heights of a request pattern can be formed in the substrate side of a pixel electrode and high definition 
is possible, and to offer the electronic equipment which equipped the list with such an electro-optic 
device. 
[0012] 

[Means for Solving the Problem] In order that the 1st electro-optic device of this invention may solve 
the above-mentioned technical problem, on a substrate A pixel electrode, The thin film transistor 
connected to this pixel electrode, and wiring connected to this thin film transistor, Even if it is arranged 
at said thin film transistor bottom and there are few said thin film transistors, a channel field A top to a 
wrap top light-shielding film, It is arranged at said thin film transistor bottom, and even if there are few 
said thin film transistors, it has the wrap bottom light-shielding film for said channel field from the 
bottom. To said substrate The field which counters said wiring and said thin film transistor is trenched 
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[1st ], the field which counters said substrate to said channel field in said 1st Mizouchi further is 
trenched [ 2nd ], and said bottom light-shielding film is formed in said 2nd Mizouchi. 
[0013] According to the 1st electro-optic device of this invention, the drive by the active-matrix drive 
method can be performed by carrying out switching control by the thin film transistor by which the pixel 
electrode was connected to this. And a top light-shielding film can fully raise protection from light of as 
opposed to [ since the channel field at least is covered with the top light-shielding film from the 
bottom ] the incident light from a direction perpendicular to a substrate of a thin film transistor. 
Furthermore, a bottom light-shielding film can fully raise the protection from light to return light, such as 
light which outgoing radiation is carried out from other electro-optic devices in the projector of the 
double plate type of a thin film transistor which used the rear-face reflected light of a substrate, and 
two or more electro-optic devices as a light valve since the channel field at least is covered with the 
bottom light-shielding film from the bottom, and runs through synthetic optical system. Incident light and 
return light contain the component (slanting light is called hereafter) which carries out incidence from 
across to a substrate here. Furthermore, it is reflected by the inside of the side by which this slanting 
light faces the top face of the bottom light-shielding film on a substrate and the inferior surface of 
tongue of a top light-shielding film, i.e., a thin film transistor, and a slanting internal reflection light is 
generated in the electro-optic device concerned. Furthermore, the internal reflection light of such slant 
is reflected by other interfaces in the electro-optic device concerned again, and a slanting multiple echo 
light is generated. 

[0014] However, it is embedded partially [ a channel field ] at least among thin film transistors through 
the interlayer insulation film etc. at the 2nd Mizouchi who is embedded partially [ wiring and a thin film 
transistor ] at least through the interlayer insulation film etc. at the 1st Mizouchi currently dug, for 
example in the shape of the shape of a stripe, and a grid etc. by the substrate in the 1st electro-optic 
device of this invention, and was moreover further dug by this 1st Mizouchi. And since the bottom light- 
shielding film is formed in this 2nd Mizouchi, a channel field will be surrounded by the bottom light- 
shielding film from the bottom. For example, if the 2nd slot is made sufficiently deep, a channel field can 
also be embedded at the 2nd Mizouchi covered by the bottom light-shielding film. Therefore, according 
to the degree surrounded from the bottom by the 2nd Mizouchi's bottom light-shielding film, in case a 
slanting return light, and a slanting internal reflection light and the multiple echo light like **** mainly go 
to the bottom from the bottom on a substrate in near a channel field, it can shade, and the component 
which finally arrives at a channel field among such slanting light can be reduced. Consequently, a display 
of a high-definition image is attained by the thin film transistor which has good transistor characteristics, 
and it becomes advantageous in case a bright image is especially displayed using the incident light of 
optical high reinforcement. 

[0015] In addition, since wiring and a thin film transistor are arranged through the interlayer insulation 
film etc. at the 1st Mizouchi dug in the substrate the shape of a stripe, in the shape of a grid, etc., for 
example along with wiring according to the 1st electro-optic device of this invention, it also becomes 
possible to ease the level difference in the substrate side of the pixel electrode according to these 
wiring and existence of a thin film transistor. Consequently, the malfunction of electrooptic material, 
such as poor orientation of the liquid crystal resulting from the level difference concerned, can be 
reduced, and a display of a high-definition image is attained. 

[0016] In addition, some wiring may serve as a top light-shielding film in the 1st electro-optic device of 
this invention. 

[001 7] The taper is attached to the side attachment wall of said 2nd slot in one mode of the 1 st 
electro-optic device of this invention. 

[0018] According to this mode, it becomes possible to go across the protection from light to the slanting 
light in the channel field located in that upper part broadly, and to perform it good by the bottom light- 
shielding film formed in the 2nd Mizouchi to whom the taper of 45 to about 80 degrees was attached, for 
example. 
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[0019] Said bottom light-shielding film is formed on the base of said 2nd slot, and the side attachment 
wall at least and it may constitute the edge of said bottom light-shielding film from this mode so that it 
may be partially in agreement with the edge of said 2nd slot on said substrate at least. 
[0020] Thus, if constituted, by the bottom light-shielding film formed on the base of the 2nd slot, and 
the side attachment wall, it can go across the protection from light in a channel field broadly, and it can 
be performed good. In addition, at the edge of the bottom light-shielding film which was in agreement 
with the edge of the 2nd slot, the situation where the incident light containing the slanting light from the 
upper part reflects on the top face for the bottom light-shielding film part outside the 2nd slot, and 
invades into the headroom of the 2nd slot can be prevented. That is, the protection-from-light engine 
performance to a channel field can be improved. 

[0021] In other modes of the 1st electro-optic device of this invention, the flat-surface configuration of 
said bottom light-shielding film is somewhat smaller than the flat-surface configuration of said top light- 
shielding film. 

[0022] According to this mode, the situation where the slanting light which escapes from the side of a 
top light-shielding film, and carries out incidence from the upper part reflects on the top face of a 
bottom light-shielding film, and invades into the headroom of the 2nd slot can be prevented. That is, the 
protection-from-light engine performance to a channel field can be improved. 

[0023] In other modes of the 1st electro-optic device of this invention, the field which counters said 
wiring of 1 in addition to the field which counters said channel field is also trenched [ said / 2nd ] 
including other wiring which consists of wiring and the light-shielding film of 1 which said wiring becomes 
from the light guide film. 

[0024] According to this mode, since it consists of light guide film, such as for example, polish recon film, 
if slanting light carries out incidence to one part of the wiring of 1 , the light guide of this is carried out 
with wiring of 1, and it may keep wiring of 1 even in a channel field very much. However, the field which 
counters wiring of 1 in addition to the field which counters a channel field is also trenched [ 2nd ] later 
on by wiring of 1 in the shape of a stripe. For this reason, possibility that slanting light will carry out 
incidence of the wiring of 1 which consists of light guide film to the wiring concerned of 1 by surrounding 
from a lower part by the bottom light-shielding film formed in the 2nd film can be reduced. 
[0025] In other modes of the 1st electro-optic device of this invention, the field which counters said 
scanning line in addition to the field which counters said channel field is also trenched [ said / 2nd ] 
including the scanning line broadly formed in the part of this gate electrode while said wiring contained 
the gate electrode of said thin film transistor. 

[0026] According to this mode, wiring may be kept very much even in the channel field to which the light 
guide of this is carried out with the scanning line, and it counters a gate electrode, if slanting light 
carries out incidence to one part of the scanning lines when the scanning line is constituted from polish 
recon film which fitted the gate electrode, for example, since the scanning line containing a gate 
electrode is included. However, the field which counters the scanning line is also trenched [ 2nd ], and it 
is trenched so that it may have a flat-surface configuration corresponding to the scanning line moreover 
broadly formed in the part of a gate electrode. For this reason, slanting light carries out incidence of the 
scanning line to the scanning line concerned including a gate electrode section by surrounding from a 
lower part by the bottom light-shielding film formed in the 2nd film, and possibility of resulting in the part 
of that gate electrode can be reduced. 

[0027] in addition, above-mentioned voice — having extended the formation field of a bottom light- 
shielding film simply, although it is thought that what is necessary is just to extend the formation field of 
a bottom light-shielding film in order to raise the protection-from-light engine performance to the 
slanting light from the lower part in wiring or the scanning line of 1 which consists of light guide film so 
that like — if — the trouble that it becomes difficult fundamentally to raise the numerical aperture of 
each pixel arises in order raise the brightness of a display image. Furthermore, in. having extended the 
formation field of a bottom light-shielding film recklessly, when taking the example by the internal 
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reflection resulting from slanting light and multiple echo light occurring by existence of a bottom light- 
shielding film, there is also a trouble with difficult solution of causing increase of such an internal 
reflection light or multiple echo light. Therefore, the mode of the 1st electro-optic device of this 
invention mentioned above is very advantageous. 

[0028] In addition to said channel field, in other modes of the 1st electro-optic device of this invention, 
the field which counters the field contiguous to said channel field in said semi-conductor layer is also 
trenched [ said / 2nd ]. 

[0029] According to this mode, in addition to a channel field, the protection-frorrHight engine 
performance in the field which counters the field contiguous to channel fields, such as a LDD (Lightly 
Doped Drain) field and an offset field, also improves. For this reason, a display of a high-definition image 
is attained by the thin film transistor which has good transistor characteristics, and it becomes 
advantageous in case a bright image is especially displayed using the incident light of optical high 
reinforcement. 

[0030] Said bottom light-shielding film consists of film containing a refractory metal in other modes of 
the 1st electro-optic device of this invention. 

[0031] According to this mode, the bottom protection-from-light layer which consists of film containing 
a refractory metal can perform protection from light in the thin film transistor bottom good. As film 
containing a refractory metal, the metal simple substance containing at least one of refractory metals, 
such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), and Pb (lead), an 
alloy, metal silicide, a polysilicon side, the thing that carried out the laminating of these are mentioned, 
for example. 

[0032] In other modes of the 1st electro-optic device of this invention, it has further the storage 

capacitance connected to said pixel electrode, and said top light-shielding film consists of the capacity 

line or capacity electrode which constitutes said storage capacitance partially at least. 

[0033] According to this mode, since a part of top light-shielding film [ at least ] consists of the 

capacity line or capacity electrode which consists of film containing a refractory metal, it can attain 

simplification of the laminated structure on a substrate, and a manufacture process. 

[0034] In addition, a part of top light-shielding film may consist of the data line which consists for 

example, of aluminum film etc., and it may consist of a middle conductive layer which carries out trunk 

connection of a thin film transistor and the pixel electrode. 

[0035] In other modes of the 1st electro-optic device of this invention, it has further the opposite 
substrate by which opposite arrangement was carried out through electrooptic material to said substrate, 
and, in addition, said top light-shielding film is replaced with or equipped with a light-shielding film 
besides a wrap for said channel field from the upper part at least on said opposite substrate. 
[0036] According to this mode, at least, in addition to a top light-shielding film, a channel field is 
replaced with from the bottom, and since it is covered with other light-shielding films of a thin film 
transistor formed on the opposite substrate, protection from light to the incident light from the top in a 
channel field can be performed. 

[0037] In order that the 2nd electro-optic device of this invention may solve the above-mentioned 
technical problem, it comes to pinch electrooptic material between the 1st and 2nd substrates of a pair. 
On said 1st substrate A pixel electrode, The thin film transistor connected to this pixel electrode, and 
the 1st wiring which is connected to this thin film transistor and prolonged in the 1st direction, It has 
the 2nd wiring prolonged in the 2nd direction which is connected to said thin film transistor and crosses 
in said 1st direction. To said substrate The field which counters at least one side among said 1st wiring 
and said 2nd wiring is trenched [ 1st ], and the field to which said 1st wiring in said 1st Mizouchi and 
said 2nd wiring intersect said substrate further is island-like trenched [ 2nd ]. 

[0038] According to the 2nd electro-optic device of this invention, the drive by the active-matrix drive 
method can be performed by carrying out switching control by the thin film transistor by which the pixel 
electrode was connected to this. Through an interlayer insulation film etc., wiring is embedded partially 
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at least at the 1st Mizouchi especially dug in the substrate the shape of a stripe, in the shape of a grid, 
etc. along with wiring, and he requires it here. Therefore, only the part embedding wiring can reduce the 
level difference in the substrate side of a pixel electrode, and the malfunction of electrooptic material, 
such as poor orientation of the liquid crystal resulting from the level difference concerned, can be 
reduced. And the wiring part which carries out a phase crossover through an interlayer insulation film 
etc. is embedded partially at least at the 2nd Mizouchi further dug by this 1st Mizouchi. That is, the 
thickness of two wiring is added together because wiring crosses, and in the field in which the level 
difference in the substrate side of a pixel electrode becomes local very large, since two steps are 
trenched deeply, a level difference can be reduced. Follow. The malfunction of electrooptic material, 
such as poor orientation of the liquid crystal resulting from the level difference concerned, can be 
reduced, and, finally a display of a high-definition image is attained. 

[0039] In one mode of the 2nd electro-optic device of this invention, the field which counters said 1st 
wiring or said 2nd wiring in addition to the field where said 1st wiring and said 2nd wiring cross is also 
trenched [ said / 2nd ]. 

[0040] According to this mode, not only the crossing field but the field which counters one side among 
the 1st and 2nd wiring is trenched [ 2nd ]. For example, the 2nd slot is seen superficially and it is 
trenched the shape of a stripe, and in the shape of a grid along with wiring. On the other hand, the field 
which counters another side among the 1st and 2nd wiring is trenched [ 1st ]. Therefore, the height of 
the substrate side of the pixel electrode which is above another side among the 1st and 2nd wiring can 
be made higher than the height of the substrate side of the pixel electrode which is in one upper part 
among the 1st and 2nd wiring. That is, formation of heights is attained by the existence of a slot in the 
substrate side of the pixel electrode which is above another side among the 1st and 2nd wiring. It also 
becomes possible to reduce the bad influence of the horizontal electric field in these various reversal 
drive methods mentioned above using such heights. And such heights can be formed comparatively 
easily by the existence of the 1st slot in a substrate, or the 2nd slot. 

[0041] In other modes of the 2nd electro-optic device of this invention, the channel field of said thin film 
transistor is located in the field to which said 1st wiring and said 2nd wiring cross. 
[0042] According to this mode, the semi-conductor layer which constitutes a channel field has put on 
the 1st and 2nd wiring list, and the thickness of the layered product on a substrate is thick locally in this 
field. However, for a 2nd trenching [ by the 1 st Mizouchi ] reason, in this field, the level difference of the 
substrate side of the pixel electrode in this field can be reduced. 

[0043] In other modes of the 2nd electro-optic device of this invention, it has further the storage 
capacitance connected to said pixel electrode, and said 1st wiring or said 2nd wiring contains the 
capacity line which constitutes said storage capacitance. 

[0044] According to this mode, since the 1 st or 2nd wiring contains the capacity line which consists of 
film containing a refractory metal, it can attain simplification of the laminated structure on a substrate, 
and a manufacture process. 

[0045] In addition, wiring may also contain the scanning line which consists for example, of polish recon 
film, the data line which consists of aluminum film. 

[0046] In order that the 3rd electro-optic device of this invention may solve the above-mentioned 
technical problem, on a substrate A pixel electrode, The thin film transistor by which the laminating was 
carried out under said pixel electrode while connecting with this pixel electrode, It has wiring by which 
the laminating was carried out under said pixel electrode while connecting with this thin film transistor. 
Laminating formation of said thin film transistor and said wiring is carried out so that it may lap mutually 
partially. To said substrate The slot of the depth corresponding to both thickness in the field with which 
said thin film transistor and said wiring lap so that flattening of the substrate side of said pixel electrode 
may be carried out, And it is trenched [ of the a large number stage including the slot of the depth 
according to the thickness of said wiring ] in the field with which said wiring and said thin film transistor 
do not lap in the formation field of said wiring. 
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[0047] According to the 3rd electro-optic device of this invention, the drive by the active-matrix drive 
method can be performed by carrying out switching control by the thin film transistor by which the pixel 
electrode was connected to this. Although laminating formation especially of a thin film transistor and 
wiring is carried out here so that it may lap mutually partially The slot of the depth corresponding to 
both thickness in the field in which a thin film transistor and wiring lap with a substrate, And it is 
trenched [ of the a large number stage which includes the slot of the depth according to the thickness 
of wiring in the field with which wiring and a thin film transistor do not lap ] in the formation field of 
wiring, and, thereby, flattening of the substrate side of a pixel electrode is carried out. Therefore, the 
malfunction of electrooptic material, such as poor orientation of the liquid crystal resulting from the level 
difference in the substrate side of a pixel electrode, can be reduced, and, finally a display of a high- 
definition image is attained. 

[0048] In order that the 4th electro-optic device of this invention may solve the above-mentioned 
technical problem, on a substrate A pixel electrode, The thin film transistor by which the laminating was 
carried out under said pixel electrode while connecting with this pixel electrode, It has wiring by which 
the laminating was carried out under said pixel electrode while connecting with this thin film transistor. 
Laminating formation of said thin film transistor and said wiring is carried out so that it may lap mutually 
partially. To said substrate The thickness and the flat-surface layout list of said thin film transistor are 
trenched [ of the a large number stage ] according to the thickness and the flat-surface layout of said 
wiring so that it may have the heights in which the substrate side of said pixel electrode has a 
predetermined flat-surface pattern. 

[0049] According to the 4th electro-optic device of this invention, the drive by the active-matrix drive 
method can be performed by carrying out switching control by the thin film transistor by which the pixel 
electrode was connected to this. Although laminating formation especially of a thin film transistor and 
wiring is carried out here so that it may lap mutually partially, the thickness and the flat-surface layout 
list of a thin film transistor are trenched [ of the a large number stage ] by the substrate according to 
the thickness and the flat-surface layout of wiring, and this has in it the heights in which the substrate 
side of a pixel electrode has a predetermined flat-surface pattern. That is, heights with the flat-surface 
pattern which reduces the bad influence of the horizontal electric field in the various reversal drive 
methods mentioned above, for example by the slot of an a large number stage can be formed 
comparatively easily. Thus, by trenching [ of an a large number stage ], the malfunction of electrooptic 
material, such as poor orientation of the liquid crystal resulting from the level difference in the substrate 
side of a pixel electrode, can be reduced, and, finally a display of a high-definition image is attained. 
[0050] The opposite substrate by which opposite arrangement was carried out through electrooptic 
material in one mode of the 4th electro-optic device of this invention to said substrate, It has further 
the counterelectrode which is formed on said opposite substrate and counters said pixel electrode. As 
said pixel electrode It has two or more pixel electrodes containing the 2nd pixel electrode group to carry 
out a reversal drive with the 1 st pixel electrode group to carry out a reversal drive with the 1 st period 
and this 1st period, and the 2nd period of the complementation by which the flat-surface array was 
carried out. Said heights are formed in the field part located between [ which is contained in a different 
pixel electrode group among the fields used as the gap of the pixel electrode which sees superficially 
and adjoins each other / which adjoins each other ] pixel electrodes. 

[0051] According to this mode, an electrical potential difference is impressed to each pixel electrode by 
reversal drive methods, such as a scanning-line reversal drive method mentioned above, a data-line 
reversal drive method, and a dot reversal method. Here, since heights are prepared in the gap field which 
horizontal electric field generate, the vertical electric field between a pixel electrode and a 
counterelectrode can be relatively strengthened by bringing the edge of the pixel electrode in the field 
which generates the horizontal electric field concerned close to a counterelectrode. Consequently, the 
poor orientation of electrooptic material, such as poor orientation of the bad influence slack liquid 
crystal by horizontal electric field, can be reduced. 
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[0052] The electronic equipment of this invention is equipped with the light valve which consists of any 
one of the 1st to 4th electro-optic devices (however, the various modes are also included) of this 
invention mentioned above, the light source which irradiates incident light at this light valve, and the 
optical system which projects the incident light by which outgoing radiation is carried out from said light 
valve in order to solve the above-mentioned technical problem. 

[0053] According to the electronic equipment of this invention, it is projected on the incident light by 
which incident light is irradiated by the light valve from the light source, and outgoing radiation is carried 
out from a light valve by the screen etc. according to optical system. Under the present circumstances, 
since the light valve concerned consists of an electro-optic device of this invention mentioned above, 
even if it raises projection high intensity, it can carry out switching control of the pixel electrode good 
by the thin film transistor by which optical leakage current was reduced with the protection-frorrHight 
engine performance which was excellent like the above-mentioned. Or light can be modulated with the 
light valve which consists of an electro-optic device with which the malfunction of electrooptic material, 
such as poor orientation of liquid crystal, was reduced. Consequently, finally a display of a high- 
definition image is attained. 

[0054] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0055] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. The following operation gestalten apply the electro-optic device of this invention to liquid 
crystal equipment. 

[0056] (The 1st operation gestalt) The configuration in the pixel section of the electro-optic device in 
the operation gestalt of this invention is first explained with reference to drawing 3 from drawing 1 R> 1 . 
Drawing 1 is equal circuits, such as various components in two or more pixels formed in the shape of 
[ which constitutes the image display field of an electro-optic device ] a matrix, and wiring. Drawing 2 is 
a top view of two or more pixel groups where the TFT array substrate with which the data line, the 
scanning line, a pixel electrode, etc. were formed adjoins each other. Drawing 3 is the A-A' sectional 
view of drawing 2 . In addition, in order to make each class and each part material into the magnitude of 
extent which can be recognized on a drawing, scales are made to have differed for each class or every 
each part material in drawing 3 . 

[0057] In drawing 1 , TFT30 for carrying out switching control of pixel electrode 9a and the pixel 
electrode 9a concerned, respectively is formed in two or more pixels formed in the shape of [ which 
constitutes the image display field of the electro-optic device in this operation gestalt ] a matrix, and 
data-line 6a to which a picture signal is supplied is electrically connected to the source concerned of 
TFT30. The picture signals S1, S2, — , Sn written in data-line 6a may be supplied to line sequential, and 
you may make it supply them to this order for every group to two or more data-line 6a which adjoin 
each other. Moreover, scanning-line 3a is electrically connected to the gate of TFT30, and it consists of 
predetermined timing so that the scan signals G1, G2, — , Gm may be impressed to scanning-line 3a in 
pulse line sequential at this order. It connects with the drain of TFT30 electrically, and pixel electrode 
9a writes in the picture signals S1, S2, — , Sn supplied from data-line 6a in TFT30 which is a switching 
element when only a fixed period closes the switch to predetermined timing. Fixed period maintenance 
of the picture signals SI, S2, — , Sn of the predetermined level written in the liquid crystal as an 
example of electrooptic material through pixel electrode 9a is carried out between the 
counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). When the 
orientation and order of molecular association change with the voltage levels impressed, liquid crystal 
modulates light and enables a gradation display. The transmission to incident light decreases according 
to the electrical potential difference impressed in the unit of each pixel when it was in no MARI White 
mode, if it is in NOMA reeve rack mode, the transmission to incident light will be increased according to 
the electrical potential difference impressed in the unit of each pixel, and light with the contrast 
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according to a picture signal will carry out outgoing radiation from an electro-optic device as a whole. 
Here, in order to prevent the held picture signal leaking, storage capacitance 70 is added to the liquid 
crystal capacity and juxtaposition which are formed between pixel electrode 9a and a counterelectrode. 
[0058] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dottedHine section 9a0 is prepared in the shape of a matrix, 
and data-line 6a and scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a 
in every direction. 

[0059] Moreover, scanning-line 3a is arranged so that channel field 1a' shown in the fine slash field of a 
Fig. Nakamigi riser among semi-conductor layer 1a may be countered, and scanning-line 3a functions as 
a gate electrode. With this operation gestalt, especially scanning-line 3a is broadly formed in the part 
used as the gate electrode concerned. Thus, TFT30 for pixel switching by which opposite arrangement 
of the scanning-line 3a was carried out as a gate electrode is formed in the crossing part of scanning- 
line 3a and data-line 6a at channel field 1a', respectively. 

[0060] As shown in drawing 2 and drawing 3 , the capacity line 300 is formed on scanning-line 3a. The 
capacity line 300 comes to contain the lobe projected under drawing 2 Nakagami along with data-line 6a 
from the main track section which sees superficially and is prolonged in the shape of a stripe along with 
scanning-line 3a, and scanning-line 3a and this main track section in the intersection of the data line 6. 
The capacity line 300 consists of metal silicide film containing a refractory metal etc. However, the 
capacity line 300 may be constituted so that the 1st film which consists of conductive polish recon film 
etc., and the 2nd film which consists of metal silicide film containing a refractory metal etc. may have 
the multilayer structure by which the laminating was carried out. The capacity line 300 has a function as 
a fixed potential side capacity electrode of the storage capacitance 70 besides the function of capacity 
line original, and has further a function as a top light-shielding film which shades TFT30 from incident 
light in a TFT30 top. 

[0061] On the other hand, to the capacity line 300, the junction layer 71 by which opposite arrangement 
is carried out through a dielectric film 75 has a function as a pixel potential side capacity electrode of 
storage capacitance 70, and has further a function as a middle conductive layer which carries out trunk 
connection of pixel electrode 9a and the high concentration drain field 1e of TFT30. 
[0062] Thus, with this operation gestalt, storage capacitance 70 is built by carrying out opposite 
arrangement of the junction layer 71 as a pixel potential side capacity electrode connected to high 
concentration drain field 1e of TFT30, and pixel electrode 9a, and a part of capacity line 300 as a fixed 
potential side capacity electrode through a dielectric film 75. 

[0063] And it sees superficially to the TFT30 up side on the TFT array substrate 10, the grid-like top 
light-shielding film is constituted, and by data-line 6a prolonged, respectively and the capacity line 300 
prolonged in the longitudinal direction in drawing 2 , respectively carrying out a phase crossover, and 
forming it in the lengthwise direction in drawing 2 has prescribed the opening field which is each pixel. 
[0064] On the other hand, bottom light-shielding film 1 1a is prepared in the TFT30 bottom on the TFT 
array substrate 10 in the shape of a grid. 

[0065] The capacity line 300 and bottom light-shielding film 11a which constitute an example of these 
top light-shielding films consist of the metal simple substance containing at least one of refractory 
metals, such as Ti, Cr, W, Ta, Mo, and Pb, an alloy, metal silicide, a polysilicon side, a thing that carried 
out the laminating of these, respectively. 

[0066] Moreover, in drawing 3 , the dielectric film 75 arranged between the junction layer 71 as a 
capacity electrode and the capacity line 300 consists of silicon oxide film, such as comparatively thin 
HTO film of about 5-200nm of thickness, and LTO film, or a silicon nitride film. As long as membranous 
dependability is fully acquired from a viewpoint which increases storage capacitance 70, a dielectric film 
75 is so good that it is thin. 

[0067] As shown in drawing 2 and drawing 3 , pixel electrode 9a is electrically connected to high 
concentration drain field 1e among semi-conductor layer 1a through contact holes 83 and 85 by relaying 
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the junction layer 71. Thus, if the junction layer 71 is used as a junction layer, even if the distance 
between layers is long to about 2000nm, between both is comparatively connectable good in two or 
more in-series contact holes of a minor diameter, avoiding the technical difficulty which connects 
between both in one contact hole, it becomes possible [ raising a pixel numerical aperture ] t etching at 
the time of contact hole puncturing runs, and it is useful also to prevention. 

[0068] On the other hand, data-line 6a is electrically connected to 1d of high concentration source 
fields through the contact hole 81 among semi-conductor layer 1a which consists of polish recon film. In 
addition, it is also possible to carry out trunk connection of data-line 6a and the high concentration 
source field 1a by the junction layer. 

[0069] It is installed in the perimeter from the image display field where pixel electrode 9a has been 
arranged, it connects with the constant source of potential electrically, and let the capacity line 300 be 
fixed potential. The constant source of potential of a positive supply or a negative supply supplied to the 
data-line drive circuit (it mentions later) which controls the sampling circuit which supplies the 
scanning-line drive circuit (it mentions later) and picture signal for supplying the scan signal for driving 
TFT30 to scanning-line 3a as a starting constant source of potential to data-line 6a is sufficient, and 
the constant potential supplied to the counterelectrode 21 of the opposite substrate 20 is also available. 
Furthermore, in order to avoid that the potential fluctuation does a bad influence to TFT30 also about 
bottom light-shielding film 11a, it is good to install in the perimeter from an image display field, and to 
connect with the constant source of potential like the capacity line 300. 

[0070] The electro-optic device is equipped with the transparent TFT array substrate 10 and the 
transparent opposite substrate 20 by which opposite arrangement is carried out at this in drawing 2 and 
drawing 3 . The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, 
and a silicon substrate, and the opposite substrate 20 consists of a glass substrate or a quartz 
substrate. 

[0071] Although omitted in drawing 2 by the TFT array substrate 10, as shown in drawing 3 , it sees to it 
superficially and slot 10cv of the shape of a somewhat larger grid than a bottom light-shielding film is 
dug in it. Wiring, a component, etc. of scanning-line 3a, data-line 6a, and TFT30 grade are embedded in 
this slot 10cv. The level difference between the field where wiring, a component, etc. exist, and the field 
not existing is eased by this, and a poor image, such as poor orientation of the liquid crystal which finally 
originated in the level difference, can be reduced. 

[0072] The island-like crevice 401 is formed in the location which counters the base of slot 10cv to 
channel field 1a' and its adjoining field especially with this operation gestalt. The configuration and the 
operation effectiveness of such a crevice 401 are behind explained in full detail with reference to 
drawing 6 from drawing 4 with a protection-from-light function. 

[0073] As shown in drawing 3 , pixel electrode 9a is prepared in the TFT array substrate 10, and the 
orientation film 16 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. Pixel electrode 9a consists of transparent conductive film, such as 
for example, ITO (Indium Tin Oxide) film. Moreover, the orientation film 16 consists of organic film, such 
as for example, polyimide film. 

[0074] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
conductive film, such as for example, ITO film. Moreover, the orientation film 22 consists of organic film, 
such as polyimide film. 

[0075] Thus, between the TFT array substrates 10 and the opposite substrates 20 which have been 
arranged so that pixel electrode 9a and the counterelectrode 21 which were constituted may meet, the 
liquid crystal which is an example of electrooptic material is enclosed with the space surrounded by the 
below-mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 16 and 22 in the condition that the electric 



-13- 



fifeld from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, is mixed. 
[0076] Furthermore, the substrate insulator layer 12 is formed in the bottom of TFT30 for pixel 
switching. The substrate insulator layer 12 has the function to prevent degradation of the property of 
TFT30 for pixel switching with the dry area at the time of polish of the front face of the TFT array 
substrate 10, the dirt which remains after washing, by being formed all over the TFT array substrate 10 
besides the function which carries out layer insulation of TFT30 from bottom light-shielding film 1 1a. 
[0077] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field 
1a' of semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a 
and concerned scanning-line 3a, 1d list of high concentration source fields of low concentration source 
field 1b and low concentration drain field 1c of the insulator layer 2 containing the gate dielectric film 
with which scanning-line 3a and semi-conductor layer 1a are insulated, and semi-conductor layer 1a, 
and semi-conductor layer 1a is equipped with high concentration drain field 1e. 

[0078] On scanning-line 3a, the 1st interlayer insulation film 41 with which the contact hole 83 which 
leads to the contact hole 81 and high concentration drain field 1e which lead to 1d of high concentration 
source fields was punctured respectively is formed. 

[0079] On the 1st interlayer insulation film 41, the junction layer 71 and the capacity line 300 are formed, 
and the 2nd interlayer insulation film 42 with which the contact hole 81 and the contact hole 85 were 
punctured respectively is formed on these. 

[0080] Data-line 6a is formed on the 2nd interlayer insulation film 42, and the 3rd interlayer insulation 
film 43 with which the contact hole 85 which leads to the junction layer 71 was formed is formed on 
these. Pixel electrode 9a is prepared in the top face of the 3rd interlayer insulation film 43 constituted in 
this way. 

[0081] Next, the configuration and protection-from-light function concerning example slack slot 10cv of 
the 1st slot the substrate 10 in this operation gestalt was trenched with reference to drawing 6 from 
drawing 4 , and an example slack crevice 401 of the 2nd slot are explained in full detail. It is the partial 
expansion perspective view showing semi-conductor layer 1a arranged at the substrate insulator layer 
12 which drawing 4 has at a crevice 401 top, and a this top here. Drawing 5 is the partial expansion 
perspective view showing the top face of a substrate 10 in which slot 10cv and a crevice 401 were dug. 
Moreover, drawing 6 is the graph false sectional view showing the situation of protection from light by 
top light-shielding film (capacity line 300 and data-line 6a) and bottom light-shielding film 1 1a which can 
set channel field 1a T of TFT30 up and down two-dimensional in the basic configuration of the operation 
gestalt mentioned above. In addition, although each film, the actual configuration of a crevice, and actual 
arrangement in drawing 6 become more complicated than what is three-dimension-like and was shown in 
drawing 6 , suppose them that the relation of protection from light to the incident light and return light in 
near channel field 1a' is shown in graph here. Moreover, he extracts channel field 1a' and its vertical 
light-shielding film out of the laminated structure on a substrate 10, and is trying to show the relation 
between these, incident light, and return light by drawing 6 . 

[0082] As shown in drawing 2 and drawing 3 which were mentioned above in drawing 4 and the drawing 5 
list, especially with this operation gestalt, the island-like crevice 401 is dug in the substrate 10 in the 
field which counters channel field 1a' at least among each semi-conductor layer 1a. And such a crevice 
401 is formed in slot 10cv dug in the shape of a grid along with scanning-line 3a and data-line 6a, and is 
located in the intersection of scanning-line 3a and data-line 6a. 

[0083] According to this operation gestalt, low concentration source field 1b and low concentration drain 
field 1c (refer to drawing 3 ) which adjoin a channel field 1a' list at this Since it is covered with the top 
light-shielding film slack capacity line 300 and data-line 6a from the bottom As shown in drawing 6 , the 
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top light-shielding film slack capacity line 300 and data-line 6a can fully raise the protection from light 
to the incident light L1 containing incident light LI i of the incident light Lis and slant from a direction 
perpendicular to a substrate 10. On the other hand, low concentration source field 1b and low 
concentration drain field 1c (refer to drawing 3 ) which adjoin a channel field 1a' list at this Since it is 
covered with bottom light-shielding film 1 1a from the bottom, as shown in drawing 6 The rear-face 
reflected light of a substrate 10, the light which outgoing radiation is carried out from other electro- 
optic devices in the projector of the double plate type which used two or more electro-optic devices as 
a light valve, and runs through synthetic optical system, Bottom light-shielding film 11a can fully raise 
the protection from light to the return light L2 perpendicular to a substrate 10 among the return light L2. 
[0084] As shown in drawing 6 here, incident light L1 and return light L2S contain slanting light L1i and 
L2i which carry out incidence from across to a substrate 10, respectively. For example, the incident 
angle contains the component from which even ten - about 15 degrees shift [ perpendicular ] about 10%. 
[0085] Then, about slanting incident light L1i, before-it-happens prevention of being reflected on the top 
face of bottom light-shielding film 11a formed on the substrate 10, and incident light LI i of the slant 
which escape from the side of a top light-shielding film resulting in channel field 1a' be carried out with 
this operation gestalt by making width of face of the top light-shielding film slack capacity line 300 and 
data-line 6a somewhat respectively larger than the width of face of bottom light-shielding film 1 1 a. 
[0086] On the other hand, about slanting return light L2i, channel field 1a T is put in to some extent with 
this operation gestalt in the space surrounded by the bottom light-shielding film 401 through the 
substrate insulator layer 12 by establishing a crevice 401 in the bottom of bottom light-shielding film 
1 1a, and forming bottom light-shielding film 1 1a in the crevice 401. Thereby, even if width of face is 
narrower than a top light-shielding film, generating of the internal reflection light L3 (a broken line shows 
among drawing 6 ) of the slant which originates in return light L2i of the slant which is going to reach 
channel field 1a by bottom light-shielding film 1 1a can be prevented. Especially bottom light-shielding 
film 1 1a is formed on the side attachment wall of a crevice 401, and the edge of bottom light-shielding 
film 1 1a consists of these operation gestalten so that it may be partially in agreement with the edge of 
the crevice 401 on a substrate 10 (refer to drawing 6 ). Therefore, while it can go across the protection 
from light in channel field 1a' broadly and it can be performed good, the situation where slanting light LI i 
from the upper part reflects on the top face for the bottom light-shielding film part outside a crevice 
401, and invades into the headroom of a crevice 401 can be prevented effectively. 
[0087] According to this operation gestalt, like the above, the high protection-from-light engine 
performance is obtained to incident light L1 and the return light L2. 

[0088] In addition, according to this operation gestalt, since TFT30, scanning-line 3a, data-line 6a, and 
capacity line 300 grade are arranged through the interlayer insulation film etc. in slot 10cv, the level 
difference in the front face of the 3rd interlayer insulation film 43 of pixel electrode 9a of substrate side 
slack according to these existence can be eased. Since these have lapped and the crevice 401 is 
especially dug in the field where the thickness of the layered product on a substrate 10 is the thickest, 
a level difference can be reduced very efficiently. Consequently, the poor orientation of the liquid crystal 
resulting from the level difference concerned can be reduced. 

[0089] The depth of a crevice 401 is set to hundreds to about thousands of nm from the above 
viewpoint. Since the starting crevice 401 can be further formed by etching after it forms slot 10cv by 
etching on a substrate 10, it is simple and ends. [ of a manufacture process ] And it is good to attach 
the taper of 45 to about 80 degrees to the side attachment wall of a crevice 401 so that it may reflect 
in the direction from which slanting light L2i which reaches bottom light-shielding film 11a formed on the 
side attachment wall of a crevice 401 separated from channel field 1a' according to the formation field 
of a top light-shielding film, the class of light source light, etc. 

[0090] By carrying out the laminating of many conductive layers with the operation gestalt explained 
above, as shown in drawing 3 Although it is easing by digging slot 10cv and a crevice 401 to the TFT 
array substrate 10, that a level difference arises to the field in alignment with data-line 6a and 
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scanning-line 3a in the substrate side (namely, front face of the 3rd interlayer insulation film 43) of pixel 
electrode 9a In addition, the substrate insulator layer 12, the 1st interlayer insulation film 41, the 2nd 
interlayer insulation film 42, and the 3rd interlayer insulation film 43 are trenched. By embedding wiring 
and the TFT30 grade of data-line 6a etc., may perform flattening processing and By grinding the level 
difference of the top face of the 3rd interlayer insulation film 43 or the 2nd interlayer insulation film 42 
by CMP (Chemical Mechanical Polishing) processing etc. Or the flattening processing concerned may be 
performed by forming in Taira and others using organic [ SOG ] (Spin On Glass). 

[0091] Furthermore, although TFT30 for pixel switching has LDD structure with the operation gestalt 
explained above as preferably shown in drawing 3 , you may be TFT of the self aryne mold which may 
have the offset structure which does not drive an impurity into low-concentration source field 1b and 
low-concentration drain field 1c, drives in an impurity by high concentration by using as a mask the gate 
electrode which consists of a part of scanning-line 3a, and forms the high-concentration source and a 
drain field in self align. Moreover, although considered as the single gate structure which has arranged 
one gate electrode of TFT30 for pixel switching among 1d [ of high concentration source fields ], and 
high concentration drain field 1e with this operation gestalt, two or more gate electrodes may be 
arranged among these. Thus, if TFT is constituted above the dual gate or the triple gate, the leakage 
current of a joint with a channel, the source, and a drain field can be prevented, and the current at the 
time of OFF can be reduced. 

[0092] (The 2nd operation gestalt) Next, the electro-optic device of the 2nd operation gestalt of this 
invention is explained with reference to drawing 1 1 from drawing 7 . Drawing 7 is a top view [ in / here / 
the 2nd operation gestalt ] of two or more pixel groups where the TFT array substrate with which the 
data line, the scanning line, a pixel electrode, etc. were formed adjoins each other. Drawing 8 is the B-B' 
sectional view of drawing 7 . In addition, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing, scales are made to have differed for each 
class or every each part material in drawing 8 . Moreover, drawing 9 is the partial expansion perspective 
view showing the semi-conductor layer arranged the substrate insulator layer on the crevice in the 2nd 
operation gestalt, and on this. Drawing 10 is the partial expansion perspective view showing the top face 
of a substrate in which the slot and the crevice were dug. Moreover, drawing 1 1 is the graph false 
sectional view showing the situation of protection from light by the top light-shielding film and bottom 
light-shielding film of the channel field of TFT which can be set up and down two-dimensional in the 
basic configuration of the 2nd operation gestalt. Although each film, the actual configuration of a crevice, 
and actual arrangement in drawing 1 1 become more complicated than what is three-dimension-like and 
was shown in drawing 1 1 , suppose them that the relation of protection from light to the incident light 
and return light in near a channel field is shown in graph here. Moreover, he extracts a channel field and 
its vertical light-shielding film out of the laminated structure on a substrate, and is trying to show the 
relation between these, incident light, and return light by drawing 1 1 . In addition, in drawing 7 concerning 
the 2nd operation gestalt to drawing 1 1 , the same reference mark is given to the same component as 
drawing 6 from drawing 2 concerning the 1st operation gestalt, and those explanation is omitted. 
[0093] As shown in drawing 10 from drawing 7 , with the 2nd operation gestalt, it replaces with the 
crevice 402 of the shape of an island in the 1st operation gestalt, and differs in that the crevice 402 
made broad according to the gate electrode section which has the shape of a stripe in alignment with 
scanning-line 3a and, by which scanning-line 3a was made broad is dug in slot 10cv. Other 
configurations are the same as that of the case of the 1st operation gestalt. 

[0094] According to the 2nd operation gestalt, therefore, scanning-line 3a For example, even if it 
consists of light guide film, such as polish recon film, as shown in drawing 1 1 , the situation which 
slanting light carries out incidence to one part of the scanning-line 3a, and a light guide is carried out by 
scanning-line 3a, and is kept very much even in channel field 1a* It has prevented effectively by 
surrounding scanning-line 3a from a lower part by bottom light-shielding film 1 1a formed in the crevice 
402. And since it leads to not expanding width of face of bottom light-shielding film 1 1a, it is useful to 
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improvement in the numerical aperture of each pixel to raise the protection-from-light engine 
performance by surrounding scanning-line 3a in this way. 

[0095] (Deformation gestalt) Various kinds of deformation gestalten can be considered in the operation 
gestalt explained above. 

[0096] The stripe-like heights in alignment with scanning-line 3a may be formed in the front face of the 
3rd interlayer insulation film 43 which is the substrate side of pixel electrode 9a by making shallow 
relatively slot 10cv dug in the field which counters scanning-line 3a as a deformation gestalt of 1, a 
crevice 401, or 402. When this adopts the scanning-line reversal drive method which reverses and drives 
the polarity of the applied voltage of pixel electrode 9a to every scanning-line 3a, it can decrease by 
strengthening the vertical electric field in the field which produces this horizontal electric field by 
heaping up the edge of pixel electrode 9a for the bad influence of the horizontal electric field produced 
among pixel electrode 9a which adjoin in the direction of the data line each other by the above- 
mentioned heights. 

[0097] The stripe-like heights in alignment with data-line 6a may be formed in the front face of the 3rd 
interlayer insulation film 43 which is the substrate side of pixel electrode 9a by making shallow relatively 
slot 10cv which similarly is dug in the field which counters data-line 6a, a crevice 401, or 402. When this 
adopts the data-line reversal drive method which reverses and drives the polarity of the applied voltage 
of pixel electrode 9a to every data-line 6a, it can decrease by strengthening the vertical electric field in 
the field which produces this horizontal electric field by heaping up the edge of pixel electrode 9a for the 
bad influence of the horizontal electric field produced among pixel electrode 9a which adjoin in the 
direction of the scanning line each other by the above-mentioned heights. 

[0098] As other deformation gestalten, it digs a crevice 401 or 402 in slot 10cv, namely, it not only 
trenches two steps, but digs the further crevice in a crevice 401 or 402, namely, the thing for which a 
three-stage is trenched — possible — more — general — a slot — n (n:2 or more natural numbers) 
phase **** — etching of multiple times [ as opposed to / things are also possible and / a substrate 
10 ] — the substrate of pixel electrode 9a — a field — it is also possible to form a desired pattern in 
the front face of the 3rd interlayer insulation film 43. 

[0099] As other deformation gestalten, it may replace with the top light-shielding film slack capacity line 
300 and data-line 6a, and a light-shielding film besides a wrap may be prepared for channel field 1a' from 
the upper part at least on the opposite substrate 20. Or in addition to the top light-shielding film slack 
capacity line 300 and data-line 6a, a light-shielding film besides a wrap may be prepared for channel field 
1a* from the upper part at least on the opposite substrate 20. In the case of the latter, about the light- 
shielding film on the opposite substrate 20, it is desirable to avoid that narrow width of face a little and 
the opening field of each pixel by lamination gap of both substrates becomes small. The light-shielding 
film on such an opposite substrate 20 is effective in order to prevent the temperature rise of the liquid 
crystal layer 50 and TFT30 grade. 

[0100] (The whole electro-optic device configuration) The whole electro-optic device configuration in 
each operation gestalt constituted as mentioned above is explained with reference to drawing 12 and 
drawing 1 3 . In addition, drawing 12 is the top view which looked at the TFT array substrate 10 from the 
opposite substrate 20 side with each component formed on it, and drawing 1313 is a H-H' sectional view 
of drawing 12 . 

[0101] In drawing 12 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 
light-shielding film 53 as a frame which specifies the circumference of image display field 10a is formed 
in parallel to the inside. The data-line drive circuit 101 and the external circuit connection terminal 102 
which drive data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are 
prepared in the field of the outside of a sealant 52 along with one side of the TFT array substrate 10, 
and the scanning-line drive circuit 104 which drives scanning-line 3a is formed along with two sides 
which adjoin this one side by supplying a scan signal to scanning-line 3a to predetermined timing. If the 
scan signal delay supplied to scanning-line 3a does not become a problem, the thing only with one side 
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sufficient [ the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the data-line 
drive circuit 101 may be arranged on both sides along the side of image display field 10a. Furthermore, 
two or more wiring 105 for connecting between the scanning-line drive circuits 104 established in the 
both sides of image display field 10a is formed in one side in which the TFT array substrate 10 remains. 
Moreover, in at least one place of the corner section of the opposite substrate 20, the flow material 106 
for taking a flow electrically between the TFT array substrate 10 and the opposite substrate 20 is 
formed. And as shown in drawing 1 3 , the opposite substrate 20 with the almost same profile as the 
sealant 52 shown in drawing 12 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
[0102] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or more data-line 6a to predetermined timing, the 
precharge circuit which precedes the precharge signal of a predetermined voltage level with a picture 
signal, and supplies it to two or more data-line 6a respectively, the quality of the electro-optic device 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data- 
line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. 
[0103] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10 with the operation gestalt explained with 
reference to drawing 13 from drawing 1 above. Moreover, according to the exception of modes of 
operation, such as TN (Twisted Nematic) mode, VA (Vertically Aligned) mode, and PDLC (Polymer 
Dispersed Liquid Crystal) mode, and the no MARI White mode / NOMA reeve rack mode, a polarization 
film, a phase contrast film, a polarizing plate, etc. are respectively arranged in a predetermined direction 
at the side in which the outgoing radiation light of the side in which the incident light of the opposite 
substrate 20 carries out incidence, and the TFT array substrate 10 carries out outgoing radiation. 
[0104] Since the electro-optic device in the operation gestalt explained above is applied to a projector, 
the electro-optic device of three sheets will be respectively used as a light valve for RGB, and 
incidence of the light of each color respectively decomposed through the dichroic mirror for RGB color 
separation will be respectively carried out to each light valve as incident light. Therefore, with each 
operation gestalt, the color filter is not prepared in the opposite substrate 20. However, the color filter 
of RGB may be formed in the predetermined field which counters pixel electrode 9a on the opposite 
substrate 20 with the protective coat. If it does in this way, the electro-optic device in each operation 
gestalt is applicable about the color electro-optic device of direct viewing types other than a projector, 
or a reflective mold. Moreover, a micro lens may be formed so that it may correspond 1 pixel on [ one ] 
the opposite substrate 20. Or it is also possible to form a color filter layer in the bottom of pixel 
electrode 9a which counters RGB on the TFT array substrate 10 by a color resist etc. If it does in this 
way, a bright electro-optic device is realizable by improving the condensing effectiveness of incident 
light. Furthermore, the die clo IKKU filter which makes a RGB color using interference of light by 
depositing the interference layer to which the refractive index of many layers is different on the 
opposite substrate 20 again may be formed. According to this opposite substrate with a die clo IKKU 
filter, a brighter color electro-optic device is realizable. 

[0105] (Operation gestalt of electronic equipment) Next, the operation gestalt of an example slack 
projection mold electrochromatic display of electronic equipment using the liquid crystal equipment 
explained to the detail above as a light valve is explained with reference to drawing 1414 and drawing 15 . 
[0106] First, the circuitry of the projection mold electrochromatic display of this operation gestalt is 
explained with reference to the block diagram of drawing 14 . In addition, drawing 14 shows the circuitry 
concerning one in the light valve of three sheets in a projection mold electrochromatic display. Since the 
light valve of these three sheets all has the same configuration fundamentally, explanation is added 
about the part which starts the circuitry of one sheet here, however — strict — the light valve of three 
sheets — an input signal — respectively — differing (that is, it driving by the object for R, the object for 
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G, and the signal for B, respectively — having) — further — G — in the circuitry concerning the light 
valve of **, it differs in that reverse the sequence of a picture signal within each field or a frame, or a 
horizontal or the direction of a vertical scanning is reversed so that an image may be reversed and 
displayed compared with the case for the object for R, and B. 

[0107] In drawing 14 , the projection mold electrochromatic display is constituted in preparation for the 
source 1000 of a display information output, the display information processing circuit 1002, the drive 
circuit 1004, liquid crystal equipment 100, and clock generation circuit 1008 list in the power circuit 1010. 
The source 1000 of a display information output outputs display information, such as a picture signal of 
a predetermined format, to the display information processing circuit 1002 based on the clock signal 
from the clock generation circuit 1008 including the tuning circuit which aligns and outputs memory, 
such as ROM (Read Only Memory), RAM (Random Access Memory), and an optical disk unit, and a 
picture signal. The display information processing circuit 1002 is constituted including various well- 
known processing circuits, such as magnification and a polarity-reversals circuit, a phase expansion 
circuit, a rotation circuit, a gamma correction circuit, and a clamping circuit, carries out sequential 
generation of the digital signal from the display information inputted based on the clock signal, and 
outputs it to the drive circuit 1004 with a clock signal CLK. The drive circuit 1004 drives liquid crystal 
equipment 100. A power circuit 1010 supplies a predetermined power source to each above-mentioned 
circuit. In addition, on the TFT array substrate which constitutes liquid crystal equipment 100, the drive 
circuit 1004 may be carried and, in addition to this, the display information processing circuit 1002 may 
be carried. 

[0108] Next, with reference to drawing 15 , the whole projection mold electrochromatic display 
configuration of this operation gestalt and especially an optical configuration are explained. Drawing 15 is 
the diagrammatic sectional view of a projection mold electrochromatic display here. 
[0109] In drawing 15 , an example slack liquid crystal projector 1 100 of the projection mold 
electrochromatic display in this operation gestalt prepares three liquid crystal modules containing the 
liquid crystal equipment 100 with which the drive circuit 1004 mentioned above was carried on the TFT 
array substrate, and is constituted as a projector used as light valves 100R, 100G, and 100B for RGB, 
respectively. In a liquid crystal projector 1 100, if incident light is emitted from the lamp unit 1 102 of 
sources of the white light, such as a metal halide lamp, it will be divided into parts for Mitsunari R, G, 
and B corresponding to the three primary colors of RGB with the mirror 1 106 of three sheets, and the 
dichroic mirror 1 108 of two sheets, and will be led to the light valves 100R, 100G, and 100B 
corresponding to each color, respectively. Under the present circumstances, especially B light is drawn 
through the relay lens system 1 121 which consists of the incidence lens 1 122, a relay lens 1 123, and an 
outgoing radiation lens 1 124, in order to prevent the optical loss by the long optical path. And after a 
part for Mitsunari corresponding to the three primary colors modulated with light valves 100R, 100G, and 
100B, respectively is again compounded with a dichroic prism 1 1 12, it is projected on it by the screen 
1 1 20 as a color picture through a projector lens 1114. 

[01 10] This invention is not restricted to the operation gestalt mentioned above, and can be suitably 
changed in the range which is not contrary to the summary or thought of invention which can be read in 
a claim and the whole specification, and the electro-optic device and electronic equipment accompanied 
by such modification are also contained in the technical range of this invention. 
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^NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device of the 1st operation gestalt of this 
invention, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 1st operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 3] It is the A-A' sectional view of drawing 2 . 

[Drawing 4] It is the partial expansion perspective view showing the semi-conductor layer arranged the 
substrate insulator layer on the crevice in the 1st operation gestalt, and on this. 

[Drawing 5] It is the partial expansion perspective view showing the top face of a substrate in which the 
slot and crevice in the 1 st operation gestalt were formed. 

[Drawing 6] It is the graph false sectional view showing the crevice of the vertical light-shielding film in 
the 1st operation gestalt, and a substrate two-dimensional. 

[Drawing 7] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 2nd operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 8] It is the B-B' sectional view of drawing 7 . 

[Drawing 9] It is the partial expansion perspective view showing the semi-conductor layer arranged the 
substrate insulator layer on the crevice in the 2nd operation gestalt, and on this. 

[Drawing 10] It is the partial expansion perspective view showing the top face of a substrate in which 
the slot and crevice in the 2nd operation gestalt were formed. 

[Drawing 11] It is the graph false sectional view showing the crevice of the vertical light-shielding film in 
the 2nd operation gestalt, and a substrate two-dimensional. 

[Drawing 12] It is the top view which looked at the TFT array substrate in the electro-optic device of an 
operation gestalt from the opposite substrate side with each component formed on it. 
[Drawing 13] It is the H-H' sectional view of drawing 12 . 

[Drawing 14] It is the block diagram having shown the circuitry concerning the light valve in the 
projection mold electrochromatic display which is the operation gestalt of the electronic equipment of 
this invention. 

[Drawing 15] It is the diagrammatic sectional view showing an example slack electrochromatic display 

projector of the projection mold electrochromatic display which is the operation gestalt of the electronic 

equipment of this invention. 

[Description of Notations] 

1a — Semi-conductor layer 

1a' — Channel field 

1 b — Low concentration source field 

1c — Low concentration drain field 

1d — High concentration source field 
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1 te — High concentration drain field 
2 — Insulator layer 
3a — Scanning line 
6a — Data line 
9a — Pixel electrode 
10 — TFT array substrate 
10cv(s) — Slot 

11a — Bottom light-shielding film 
1 2 — Substrate insulator layer 
16 — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 
30 — TFT 

50 — Liquid crystal layer 

70 — Storage capacitance 

71 — Junction layer 
75 — Dielectric film 

81, 83, 85 — Contact hole 
300 — Capacity line 
401 402 — Crevice 
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